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Page 2.

In the pamphlet it is told about the new type of weaponry -
quidsd missiles which are at present in different countries accepted
for the armarwent of the army, navy and air force ones it sewed, is
given the short historical reference of the development of

rockets/misciies, is illuminated the leading role of the Soviet Union

in the missile irdustry.

Pamphlet is intendsd for the soldiers, the sergeants and the

civil/civilian young people, which are interested in rocketry.

Entire actuai #nd assay, plsced in the pamphlet, is undertaken
from the open Soviet and foreign press, and questicns of the
prospects for the develonnent of the guided rocket weapon are

preseznted conzerning icreign specialists’ vicws,
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FRCM THE HISTORY OF THE DEVELOPMENT OF ROCKETS
Appearance of tha guided missiles (shells) became possible
i becavse of the rapid Adevelopment of mechanicz, radio engineering,

. electronics, automation, chemistry, metallurgy and rocketry.

The missile industry - new branch of technology, although the

history cf the development ¢f rcckets/missiles begine frcm a geep
antiquity. Already from the o0ld times peovle knew about the

possibility of applying reacting force, which appears during the ¢
escape of gas or liquid thrcugh the spertire in the container.

Utilizing this phencmenon, in China more than 1005 yoar ¢ agy for the

it t’ L ‘f“,‘f"f".‘"f""_"”‘f“#f._ At

first tims for the mi.itary targets began to make'powdir rockets - L
*fire arrows" (Fig. 1)},
ﬁ: They were the srrovs/booms to which vere tied the papa2r cases, |
1”{1 “
B filled vith powder and incendiary composition., The flying range of { \
£ : |
: such arrows/booms in comparison with the ordinary ones considerably ~
‘f . increascd, which made it pozsible during the siege of fortresses to
ignite fortra2ss/serf buildings/structures, being located from them at )
. 3
¥ safe distanco. ;
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Powder rockets tied aiso to the knives, to spears and to swords,
creating the "flying knives", the “"flying spears" and the "flying
swords®, which exerted strong moral effect on the enemy and deposited

on 3t loss at the relatively larger distances.

Powder rockets long time were located as arms of some armies and
before the appearance of threaded/cut artillery succescfully competed

with the smoothbore artillery.

Further development of rockets/missiles is connected with the
advent of the works of X. E, Tsiolkovskiy in which was for the first
time scientifically substantiated the tendency of mar be detached

away from the Earth and to penstrate in the uriverse.
Page 4.

His first woixks "Rocket/missile in the outer space® and the

"Research of outer space by jet drivea™ appecared in 1503,

After the great Cctober Socialist Rovelution K. E. Tsiolkovskiy
based the Soviet school of the amateur scientists, vho are occupied

by theoretical @nd practical questions of the missile industry.
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In 1910-1912 yr experimental work on the creation of
rockets/missiles begins to carry out, also, in other countriez. As a
result of these experiments appearcd different types of illuminating
and signal flares, and also rockets/missiles, which work on the
liquid propellant, which made it possible to considerably increase
velocity, distance and load capacity of rockets/missiles and to
utilize them for studying the upper levels of atmosphere and cther

scientific purposes.

Besidec this, were developed/processed the combat missiles. At

the keginning of the Great Patriotic war Soviei scientists and the

" designers developed several types of rockets/missiles, which entered

later for the armament of the Army and the Navy.

Fomous guards nmortars - "Katyusha rocket launcher® (Fig. 2) -
during the years of the Great Patriotic War deposited on the Fascist

troops/forces heavy losses in manpower and material.

In Germany according to the type of our "Katyusha rocket
launchers"” were developed the six- and eight-barrel mortars, which
were established/installed on the tanks and the armored personnel

carriers. Thess wvere the rockets/missiles, which work on the =olid
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rrans credted the rockets/missiles with the

»

Furthermore, G:

<

liguid propellant rocket engines, which have the ccnsiderably long
+ range of flight, than solid propellant rocket. Such rockets/missiles
(y-l and V-2) Gernmans launched from the special launchers for the fire

-

of London and other cities of England.

Rocket/mizsile V-2 (Fig. 3) effectively was anplied at a

-

distance to 300 km,
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Fig. 2. "fire arrow": 1 - paper case; 2 - powder; 3 - ircendiary

ek

conposition.

Page 5,
:
! It had the powerful/thick cherge (to 100C kg) of conventional i
g' explosive and weighed 13 t; thc length of rocket/missile was 14 m, !
!
L.
? Before the starting/launching of powder rocketc to launchers was

given the specific position/situation (angie of elevation and

direction/axis), after which the engine could Zleliver rocket/missile

to tne target. On the powder rockets they hed short rangs and small

&\l

accuracy of firing. For the hi4 from the long range the

O Y U

}
] focusing/induction indicated was insuificient; therefore arose the
»

i : need for rocket control in flight.
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Tig. 2. Salvo of rochet imortars ("Aatyusha rochket launchzrs™).

Fig. 3. Rocket/missile of rype V-2: 1 - graphite controllers; 2 -
rocket engine; 3 - ligaid-cxyqen tank; & - fuel tank; & - contrcl

instruments; & ~ warhead.

For this purpoes for the flight control of rockets/missiles v-

ard V-2 were applicd spocial contrsl instrunents which throuch the

pover censtructions controlled the elevators and direction/axis,

helding rocket/missile in the predotermined trajectory.
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Tihus appeared the first gquided missiles.

{ , Toward the end of the Second World War in many countries was
F‘ : developed th2 series ot the guided missiles: some rockets/missiles
:

4

f were controlled on the wires/casbles, others had the autonomous gyro

sl

mechanizms of the control and even telemetering means/facilities, As
q : the nowver plants were used different types of povder end

liquid~propellant engines. Hcowaver, the majority of these

{7 P

rockets/missiles remained not launched into the series production,

1 The experience of the use/application of the guided missiies in

b —

; the Second World Rar showed, how is great their velue for the
military targets, since they made it possible to suddenly destroy

encmy from the leong range.

In the postwar years in many ccuairies began to be carried out
the vork for creation and improvement of the guiced misziles.

. ]

- : The contemporary guided missile of combat designation/purpose - !

3 this is the unmanned flying vehicla with the jet engine, ecquipped

q

- with explosive charge and eqguipped by special equipment for the

. control, which makes it possible to sutomatically control its flight. 3

3 H
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At present for the armament of armies and navies of states are

accepted the ¢uidad missiles of different designation/purpose vwith

different range.

Par—

. The rockets/missiles equipped vwith nuclear charces are capable
of gelivering the charges of cnormous destructive force up to the

large distances. 1

Besides the guided missiles o cowbat designation/purpoese, there
are experimental (for the final adjustment of the individual elements
of rockets/missiles and conducting of flight tests), research (for i

the upper atmosphere reseasch) and other guided missiles.

The greataost successce in the region of the missile industry
achizvad the Soviet Union, vhich for the [irst time in hunanity's
history during Octobcer 1957 launched into the outer space with the
2id of the nmultistage ballistic carrier rocket the first artificial

Earth satellite with a weight of &4 kqg.

After this historicsl event to the elliptic orbit around
terrestial globe was brought out the sccond Soviet artificial

sateilite with a weight cf 508 kg,
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Paga 7,

During May 1958 into space was launched the third Soviet 4

satellite with a weight of 1327 kg.

!
}
In 1959 to the outer spéce flew three Soviet rockets/missiles
with pay lcad 36y, 390 and 435 kg. 1
4
Thesze satellites allowed cur scientists to investinate outer
space near the Earth and Moons, to achieve the Moon, to photograph
its concealed/latent befere us unit and thereby to open road for 3
further rozaarch. . j

During May 1950 in the Soviet Union was injected into orbhit,
close to the circular, new sgatellite whose orbit passed to 320 km
from the surface of the Darth, Satellite without the latter/last

booster stoge weighed 4540 kg,

This satellite in contrast to all previously launched Soviet
satellitee, which are automatic laborotories, was on its consiruction
the spacecrsit, on board which was estadblished/inastalled pressurized

celin with the cargo, vhicn imitates the weight of mun, with entire
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necessary equipment for the endurance flight of man in the outer

space,

The lcad capacity of space rockets is considered 2s the their
most important characteristic, one of the main indices of the level

of the development of rocketry.

ks the another exceptionally important index is considered the

acrmuracy of the output of rocket/missile to trajectory.

For example, so that the rocket/missile would achieve the Moor,
it must be derived toward the end of povered flight trajectory (up to
the monent/torgue of the end of burning of latter/last step/stege)
into the strictly cCefined point of space above the surface of the
Farth and to report by it sirictly defined according to the valuas and

-

the direction/axis velocity.

In the cose of the deviation of the velocity of rocket/missile
at the romzint of the cessation/discontinuaticn cf the work of the
latter/last step/stage o:r the engine in all on several meters per
second or deflections of the diroction/axis of flight in the tenth of
Cegrce from the 2stinated the rocket/missile will not hit to the koon

and will fly by.
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Rermoval to the designated orbit of Soviet artificial Earth
satellites. amazing on the accuracy the flights of our
rockets/missiles to the Moon and around it cleariy chow the high
éegree of the perfection of the suriace/ground and adjustable on the
rockets/missiles equipment, which ensures their movement along the

strictly predetermined trajectory.

For the comparison it is possible to indicate that in the USA in
last three years (from 1957 through 1960} there were two ten

unsuccessful starting/lavnching cf satellites and space rockets.
Page 8.

The considerable fraction/portion of these failures was explained by

malfunctions in the enqgine installations and the autonatic equipment.

The American space rockeﬁ, lJaunched duiing March 1959 (two
months afier the starting/launching of Sovict space rocket), bore the
pay lcad only of 6 kg, i.e., 60 times less than the first Soviet

space rocket,

The =2xtrcimely high accuracy of the flight of Soviet
rockete/missiles was dononstrated, also, during January 1960 during

the test lauachings of twvo ballistic missiles into the distent area

mrt et
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of Pacific Oce a..

After covering a distance of 12500 km, thece rockets/missiles
wore dropped./omitted in the assigned area with the deflection from
‘the calculation point of less than 2 km, whereas American ballis:ic
missile *Aitlas™ to the distance 8000 km has 3verage/mean error at the

target of more than 3 kn.

During July 1960 entire country flew the new glad news: in the
Soviet Union in accordsnce with the progrem of conducting the tests
of the diverse variants of powerful/thick nmultistage rzallistic
rockets for the space research were produced the launchinos of such
rockets. After passing from the place of start to the target

arpreximately/exemplarily 13000 km, carrier rockets with the

§ revirkable oCCuracy delivered the mock-uns of latier/last
4 stips/oteces into the essigned point/post.
r E
{ r
° 3 The rmock-ups fitted out for the passage through the dense layers
- 4
L_ : of the atmo:sphers of the terminal stages wer? given in Pacific Qcean
=
b L .- . . . .
b~ 3 in inmediate proximity of the outiined impact point,
1 .
@
{ It is characteristic that in the series conducted during July of
' the lsunchings of rockeis ip*» the conter section of Pacific Ccean
3
. i the presstablisled size/dinension of dangercus square in the tarcget
o
| .
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it i i a4

area is reduced approximately/exemplarily into two and one-half of
i times in comparison with the Jaznuary test series, which again

; tcstifies about the peéfection of our rockets/missiles, about the
f high accuracy of their guidance.

Durirg August 160 the peace/weorld learned about the new
non/without-paridimensional scientific feat of the Soviet scientists,
engincers, technicisns 2nd workers. In accordance with the
plans/leyouts with respect to the study of the outer space on 19 -
August, 1950, in the Soviet Union was realized the starting/loeunching
oY the second spacecraft in orbit of Earth satellite. The basic task
of startira/launching was further £inal adjustment of the systems,
which ensure the vital activity of man, and also security of his

flight and return to the Earth.
Page 9.
The enormous flying sh2ll with a weight of 4600 kg (without

considering tihie weight of latter/last booster stage) was injected

into orkit, cloue to the circular, with the height about 320 km. In

the compartment, equipped by all by necessary for the future manned
flioht, wore located ezperiment2) anirmals. After the completion of
the study program, calculated for 24 hrs, the satellite vehicle,

having special heat shield, on the group from the Earth descended
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from its crbit and by unharned ovnes it passed the earth's atmosphere,

Ship and capsule scparated/liberated from it with experamental

animals happily landed.

S Eacasne - o

f Equipment which was established/installed in the compartment of

et S T

spacecratt, completely ensured the normal vital activity of animals

in fligut.

P

For the first timwe in huranity's history the living beinge

L ean.

) coupleted f£light in extent Of rore then seven hundred thousand .

kilometers at the height cf 320 ki and returned to the Earth.

T

The control system and the arrester of satellite vehicle
cperaced/actuated with the high accuracy: the deflection of touchdown

point fram the estinusted conpuy2d only about 10 km,

February of 1961 was marked by the new victories of Soviet

science crd technoleogy in the essimilation of outer space.,

On 4 February in the Soviet Union with the aid cf the improved

maltistage rocket was realized the starting/launching of heavy
orvificial Ferth satellite, The weiaht of satellite without taking

into account the welyht of latter/last booster stage was 6483 kg.
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On 12 Pebruary in accordance with the study program of outer
space by the improved rultistage rocket was injected into oibit

another heavy artificial Earth satellite.

During the same day from this satellite started the guided space
rocket, vhich derived autoratic station on the trajectory to ¢he
planet Venus., The weight of autcmatic interplanctary space station

was 643.5 kg.

By the bnsic tosks of this startingslauvnching were checking the
mechods ot the cutput of space object to interplanetary tracer,
checking hyperdistant radio cemmunication and contrel space station,
refinement of the scale of the solar system and conducting physical

research in space.

Greatest event in huranity's history was achieved on 12 April,

1961.
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9 rours 17 minuies on Moscow tinme space satellite vehicle
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"Vostok~1" with the man aboard rose invo space and, after completing

flight around terrestial globe, 10 hours 55 minutes happily it

PPy

returned to the Sarth, after completing landing in the assignec area

of our native land.

The space pilot of space satellite vehicle was citizen of the 1

Soviet Union, Major Yuri Alekseyevich Gagarin.

On 6 August, 1961, in orbit arcund the Earth was brought out the

new space satellite vehicle "Vostok-2", piloted by space pilot Major !

German Stepanovich Titov.

Space satellite vehicle "Vostok-2" in 25 hours flew more than 17
times around terrestial globe, after covering the distance more than

700 thousand km.

-

e aah AL e - A e e wh s 5T B

After the completion of the program of scientific research the

satellite vehicle happily landed.

By these unprecedented victories of the man over the forces of

b e e b o e b e P Sl vt s

nature is established beginning to manned fligh:s into thz outer

space. .

The victories of the Soviet subjugatcrs of space are the 5

[

I

. e s L .o
Cat v T e -’ LN R ,' . [ . * P | o e e c . " ‘. -, 'j
Rt ST L I P T N N TR L N, SN A ORI S, NPV LN S, Sy S - L, Y. WA Aala . A LD W PN Pt - P




- —— T T v_-y—T

r-—. T A T T A T SR RS R L P e BT T AL L T S AT TR TS TR T WG TETY . BTy AR YL  STITT R ST I

i
i
; ' ’ 4

~ovtanin,

DoC = 82052701 PAGE 20

ramarkable expression of the advantage of socialist order, the recult

P SRRY |

of the greatest achievements of our people in the development of

science and techhology.

4 In spit2 of the enormous successes in the missile industry ard

=

tht presence in tha USSR of the well developoed different tyros of

3

rockets/missiles with the sufficiently precise control svstem, Soviet

. o sy s e 1
E. govermuent spcaks in favor of the uncornditional prohibition of th- .
. ’ i
1 terrible weagonry. H
L 3
! I
[‘i N. S, Ehruchchev in the presentation at the reception of the 1
e
. . - . . N . . !
: Soviet journalisis in the Xremlin on 14 November, 1959, saigd: "o one
- we to frighten desire, but truth we can say, that now is aucumulated
b -
f;‘ thiz grantity ¢f rochets/missiles, this quantity of atonic and 4
i Ledocssn ehorges, that i o us they ottacked, thon ve will ba able
H
p displece fromn face of the eerth/ground of all probable our enemices®. ‘
r . . . - . s
- Further it indicated: "Hiving this weaponry, wc declare, that are
b
F. reidy all thkis to drewn in sea in the intorests of the provicion of a
: i
- . . -
. pelee/vorld cr the carth/oround, in the interests of the future, so
- . . . 1
thaet €11 people and our, and future of generations could live quietly
1
° £3 thet they weald know thit we net only do not want war, but also ve
4 ¢
Co not want fo heve meanz/focilities for vaging of war., We are ready ;
.
3 - \ . . Y s . 1
. te arnihiloie 311 this wearsary iavediuately, - if follow our example
b ;
b P B '
{ othur countriesn. _ !
I. \
3 !
9 ]
! |
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Page 12.

COMBAT CHARACTERISTICS OF THE GUIDED MISSILES AND THEIR CCNTROL

SYSTIM,

e M s e o B3 e o+ e 0t . ot s ———

(SR P

The history of the developnent of di{ferent types of weaponry
shows that for the shift/relief to old wcavonry comes new, that mcre

advanced and effective.

(.. e e

Under the contermporary conditions as the this weaponry are

o

considered the guided missiles whose combat characteristics differ
significantly from the coxbet characteristics of artillery, torpedo ‘
ard air weosponry. The guided misuiles, especially with the nuclear i
charges, possess high effectiveness, hawre high rates, ;
heights/altitudes and flying ranges. Furthermore, thev are capable in ;
the short tir> under any metecrolegical conditions with the hich j
accuracy of delivering the charges of enormous destructive force §
virtvally into ary place on terreztial globe, %
Let us e¢xamine some data, which testify okout the advantage of ;
RoW weaponry. 3
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i

it is known that in the

"m

According to the data of statistic
First World War the average percentazss of hits was equali: ror the
artillery of a heavy caliber - 2.7¢/0; {or the corpedoes - about
llo/o; for the aerial bombs - about lo/o; in the Secord World War the
percentace of incidences/impinaesnents for these types of weaponry was

respectively equal to 4.€0/0, sbout J50/0 and about 7o0/0.

The percentage of the incidences/ msingements of thane oulaed
nissiles is considerably higher than in the types of weaponry
examined; according te the data of the foreign press, it achieves
ioe/0 and it is ebove.,

One guided miszile with the nuclear charge 1z ceapadle of causing

n

such harm which in the period of th: Heecond World War cuused

thouszands of aircraft.

The hich effectivensss, the large destructive capehility ot this

new tyre of weaponry indicated tho ¥arshal of the Sovict Union R. Y-,

Malinovekiy in the speech at the 1V cession of Supreme Soviet of *“he
f

UsSR on 14 Janvary, 1960,: "It suifices to say thot if within thne

. . . . . - -
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period of 1940-1945 the Anglo-American aviation, after completing an
encrirous Juantity of sorties, knew how to discard to the objectives
of Gerrmany and those occupied by it the countries of approximately

tvo miilion tons of bombs, then at present one the strategic nissile

~ was capable of delivering of the target the nuclear charge,

equivalent according to its power to the total explosive force cf the
conventional explosive, which is contained in these two millicn tons

of bombs™.

Guided missiles -~ multi-purpose weaponry. They can be used for
the destruction of the most varied targ:ts: surface/ground ones, air

ornes, surface ones and undervater ones.

Another distinctive features of the new type of weaponry lies.n
the fact that for the launchinyg of reckets are necessary the
sufficiently Yioht and simple constructions. This is explainaed byfthe
fact that during the starting/launching does not occur the recoils as
in artiliery gun and, therefore, it is not neccssary to have

complicated devicsy/appliances for its abscrption.
The incignificant effect of metcorolegical conditions on the

possibility of the combat employment of the guided missiles gives t:

them also the series/row of the advantages over conventional weapons.
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b
ﬁ Possessiig high military characteristics, the guided missiles i
t;' find ever increasing use. 1
x 1
[
L!! Depending on the place of stari and character of tsrget the
{ guidad nissiles abread it is accepted to subdivide into four classes
"curface-to-surface® (%ship-to-ship®, "ship-submarine” i
ubmarine-snip®, "submarine-to-ground®"}, intended for the armavent i
of surface/qreound uvnits and ships and using for tne damage/cdefeat of
surface/ground »nd waterherne targets; "surfece-to-air®
("ship-to-air®, "submarine-air’®), intended for the arnaneat of |
. i
surface/ground bstteri and ships and using for the damage/defeat of !
j . . . , . .
the aerial targets; "air-surface” (®"air-to-ship", "air-submarine®),
the intended for the armement aviation and using for the
3
damage/celeat of surface/oround and waterhorne targats; "air-to-ai:”,
P
{ intended for the ermuioant of aircraft and which uvsa for the 1
. i
| 1
¢ danage/defeat of the aerial tergets (Fig. S5). |
4 d
, ® g All enurerated classcs of the guided missiles depending on the i
4 e Y
{ ' decign features of the bsdy (asrodynamic Gesign) and the types of the
{ p engines used are subdivided into the winged misciles and the
b ¥
3 rockets/missiles (winged ard wingless).
“ ‘s
! ' |
¢ } ¥inged missiles have on agredynonic Qecigqn of aircruft and ;
|
) } engines, dependent on the zir mediun {ag the oxidizer is utilized l
. .
. $
- atnocpheric oxygen). !
.t +
' !
Lr - - . 4t - - Y ‘- . ]
o
y
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1
Rzy: (1). "Surfazce-ship”. (2). "Surface-to-surfaze®™, (3).
*Ship-submarice™, (4). "Submsrine-ship®. (5). "ship-to-ship®". (§6).
*Surnmarire~to-ground”. (7). "Air-surface®. (8). "Air-to-ship". (S).
!
"air-submarine®, (10). “"Submarine-air®™. (11). “Surface-to-air". (12). I
"Ship-ts-air”. (13). *Air-air". 3
b
1
®
b rPage 15, j
.-
L ‘ Cruise missiles have developed lifting surfaces (wings) and
j’ engines, dependent ov not dependent on the air medium,
= {
b~ .. . . i
. To winglezs rockets/missiies are chdracteristic the oblong
éi? cvliiwdrical form with the pointed rose secticn and the engines, not
4
o Gapandent on the air medium. ¥Wingless rockets/missiles are usually
- - . .
- culled ballistic missiles or shells, emphasizing by this the
[
[ character of the trajectory, ailcng which they fly (ballistic
@ trajectory!l.
The most important military characteristic of the contemporery
° guided missides is the long range of activity -~ from several )
RiirFvolers to severgl thounand, what considerably exceweds the range
¥
of all czisting types of weaponry (range torpedo weaponry - te 10 km, n;
4
{
b. 3 ;
= i
b . {
D'.'~ 1
b . i
b . ) A
.- [, - - - - - - . SN . _J
.-
{
y
3
.- . .

S AR B i ea Sua ArvEs RV SOV e A NS A e Bild L S 4 Ty Y i 3
- - . A Al . Zhaut M 2 A St et s B 2 Idiin i B i B




ek S AT AN b St AR h 4 e “AAafiiiie N G ‘uia el Sl ‘il Shil At Sl Ml TR e T e TS e DA ARSI A

DOC = 62052702 PAGE A7

artillcry - to 40 km). On the range the quided missiles are
subdivided; into the short-range missiles, intended for target kill
at a distance to 300 km; the medium distance, intended for the
destruction of targets at a distance of 300-1000 km, and the
long-range, intended for the application of strikes/shocks on the
ohjectives, wihich are found con the removal/distance it is more than
1000 km. The guided missiles with the range of more than 2500 km are

called intercontinental rockets/missiles.

Lcng ranae ballistic missiles start at the angle of elevation of
80°, i.e., vertically upward (Fig. €). After achieving the specific

height/altitude, they with the aid of the steering devicas are

inclin=d tc the horizon so that up to the mcment/torque of the end of

burning slope angle to the horizon would cempose

epproxivately/exemplarily 45°, which corresponds to reximum flying

[o
n

istance.
After the cessation/discaontinuation of the work of engine
bellistic missiles on the inertia fly to the terget as crdinary

artillery shell,
Winged *surface-to-surface®missiles with the firing to the long

rarge are launched just as lonj range ballistic missiles, but upon

the atuospheric entry they are translated by equipmert for the
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control in the shallcv glide (Fig. 6). Flight in this trajectory
cornsiderably increases the ranve c¢f cruise missile¢ in comparison
with the wingless ones (wvith the identical characteristics of jet

engines).

Winged surface-to-~air missiles and "air-to-air" can be launched

at different angles to the horizon,
Page 15,

Winged missiles begin takeoff from reclining guides and they {ly
to the target at the small height/altitude with the constantly
operating engine as ordinary aircraft (Fig. €). On the arrival into
the target area the shells convert/transfer into the steep dive at

the target or are luid with the aid of the homing systems.

Foreign Specialists consider that the ballistic missiles possess
the serious advantage over the winged missiles, which have lower
speed and flight altitvdes, it 1s difficult to annihilate them during
the flight. Therefore they can be intended for the application of

surprise strikes/shocks on the important objectives,

With any flying range the guided missiles must have the high

prebability of hit. This is achieved by applying the control systcms

e dande cbadily ..J
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on vhich completely depends the accurécy of the guidance of

rocket/missile to the target,

During tae guidance are accomplished two technical missions: the
cutput of rocket/missile to trajectory and the control of its flight

in the trajectories whicth ere tightly interlocked.

The accurplishment of the first mission provides the correct
orientation of rcocket/missile in the space, and on the solution of
the second dzpends the accurscy of the guldance of rocket/missile to

the assigned target,

3

-’
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(yyens
rig. 6. Flight paths cof different types of the guided missiles., 1 -
bailistic mizrile; 2 - winged missile; 3 - winged surface-to-surface
nmissile; AL - the powered flight trajectcry of ballistic nmissile.

&

Key: (1). Target.

Decause of this the process of guided-missile control to the target

-
o i n —— DAt e Lo b ali e s, o . 2230 ey g AL g PRI T

Y

e S

it concists of two consecutive stag:zs: the first stage - start when
< thae control system ig utilized for the inmparting to the
g ‘
[ rocket/missile of the specific pesition/situarion, which makes it -
‘ pescible to derive it on the predetermined trajectory; the second
e ! stron ~ pppreach in preocess of which the rocket/missile approaches a
target up to the minlme distaonce for thae actusting of warberd und ;

- . 1
- strikes targat, i
| i
e 9
: !
-
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All these problems solves the control system vhich
controls/guides launcher and rocket/missile in the process of
preparation/training for the firing and guidance of rocket/missile to

the target.

The system of rocket control encompasses: the system of steering
devices of the firing which provides the process of firing (target
detectior, the issue of target designation, the guidasnce of launcher
and the launching of rocket); the system of the instruments of
guidance, which ensure the specific position/situvation of
rocket/missile in the space relative to target and the detachment of
the necessary £light path for the destruction of target; the control
mechanism which is accommodated on the rocket/missile and is intended
tor output =0d rotention of rocket/rissile to the predetermined

trajectory, and also for the execution of the groups of guidance

0

ystem in the case of dQuflecting the rccket/minsile from the
progremmed trajectory or if necessary of changing the path of its

flight.

Equipment of the control systam can be located both on
rocket/micsile itse)lf and con the objective, from which are conducted

the starting/launching of rocaet/uissile end tie contrdol of it or
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only the control.

Depending on tactical designation/purpose the rockets/missiles,
the conditions of its flight and estimated range of the control
systen are divided into the systems of preset control, remote

control, homing and the combined systems,

During preset contrcl the rocket/missile is guided to the target
by 1eans of the instruments, arranged/located on the rocket/missile.
The {light progrem of rocket/missile to steering devices is assigned

previously.

This control system can be carried out on the basis of the
principles of autepiloting, celestial navigation, inertial systems,

etc,

Autopiloting is based on the use of gyro systems, in which in
proportion to the dcflection of rocket/missile {rom the programmed
trajectory to the autopilot are introduced signal- corrections, which

eject rockot/missile to the calculated trajectory. .

Preset coatrel is applied mainly for quiding the ballistic

medivm-rarge micsiles of activity and Jong-range.

1
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Page 18.

The variety of the system cof preset control is considered the
astronavigational system as basis of which is assuued the principle
of navigation on the celestial bodies, which make it possible to
contirucusly adjust the flight path of rocket/missile.

In this system electro-optical instruments, which are located on
the rocket/missile, cortinuously are laid with the aid ¢f the highly
sencitive elements/cells at one or at two celestial bedies, relative

to which is previously designed the miscile trajectery.

In flight of rocket/missile its actual place is compared with
that previously designed. With the noncoincidence of actual
positicn/situation with the estinated opcrate/vwear the corresponding
mechanisms of the control system and rocket/missile reiurns to the

prcéetermined trajectory.

knoiher variety of the system of preset control is the inertial
system, hased on the law of mechunics zccording to which any change
of rmoving the body under the sctivity of different forces is

escerted/tracked by accelerations,

If we peasure these eccelerations irn different cdiroctions/axes,

Mitecs i i et s s WA e o
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then it is possible to calculate the deflections of the tlyihg body

from stral in the direction/axis, in vhich was mads the

o
o~

4o

[

(94
po g

measurcnen

In the inertial system to the platform stebilized in the
horizontel rlene plece two or three devices (accelerometer), that

A acceleration in two or thiee mutually perpandiculsar

-

necLure t
rlanes, Two acceleroncters messuvre the side accelerations and give
possihility by means of the special instruments - integrators.- to
d:sternine the deflection of rocket/:nissile with respect to the
height/altitude and the direction/axis. The third accaleroneater
mezsures toe accelerations of rochet/missile elong the trajectory and
makes it possible to dztermine rote and pessed by it reoute/path. The
mcasured deflections enter tie cowputer wvhich develops the necessary

Signnl~ coryvictions.

The signal, pronortionel e lateral deflection, after entering
pilov, will act on costrol surieces anc adjunt the niccile
Lrejectory of relativeiy givon ona,

Tue adventeae of inartial system in comporison vith the
astronsvicaticnsl lies in the fact that its vork does not deopond on

the condition of cloudinzss and tire of days,
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. Abroad they consider that preset control of rocket flight

]

‘5 provides the sufficiently high accuracy of incidence/impingement and
gives tha possibility to strike the large/coarce targets (ports,
base, city, etc.), which are found on the large removal/distance from

> the place of missile takeoif,

[ ]

b

1

- The advantege of preset control of flight consists also in the

? ronsusceptibility to the radic interference, created by enemy.

s . . . . ' . .

»‘I Furthermore, it ¢an be used in flight of rocket/misstile to any
cistance and gives the possibility to launch immediately a series of’
rockets/nissiles, which considerably increases the probacbility of

.] hit,

}

q o Rexote control (concrel at a distance} can be bi‘oken into three

} . a . . :

. systers: beom guidance of radarv, command and radio navigational.

[ ] .

|

R : Beam guidance of radsr consists in the fact thet the

3 . rozket/missile is held in the narsrow baam of target~tracking radar,

L whiich is simueltanecusly the stotion of the obsarvaticon and control
(Pig. 7).

° Faquintent follevs missile headinyg, vithout giving to it to move
out thne cone of the rov/bear, ond choreby it lays rociet/missile &t 3

the torost,
b - -

o

L ' .
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rig. 7. Cuided-missile control on the rey/beam of radar.

Bean rider guidance system is spplied for the rocket control of
surface-to~air®, "air-to-air* and "air-surface™, hut most
wicdely it is utilized for guiding the AA guided missiles.
Furthcrrmore, it can be used for the control of ballistic missiles in

the initiel zector of their fliont.

The rarce of this quidance systen does not depend on
eteorologiccl conditions and is ectiuated distance of the activit
neteorologicel conditions and is ectinated distance of the activity

af redars.,
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The advantage of system lies in the fact that in the limits of
directing beam of radar it is possible to cimultanecusly lay several

rockets/missiles.

Commznd guidance system is realized by means of the groups,
which enter frum the comaand post to the instrusents, which are
located on board the rocket/missile, This system is uvtilized for the

missile tavrgeting of near, averages/mean and long-rangs.

In the commané cuidnnge systems special egquipment or operator,
controlling rocket flight and movement of target, transmits by radio
cr wires/calkles of signgl-groups which are received as the radio
receiver of rocket/missile and through the power mechanisms is

activated of rvdders, guiding rocket/miscile to the target.

To control the relative position of rocket/missile and tarcet is
possible visually, with the aid of the opticul means/facilities,
radiolocuticns and televizions, moreover the selection of observation
facilities is determined by the type of target and by the character

of its movement,

There ora nany verieties of comnand systengs, but for all thasm is
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characteristic the precsence of two lines.of communications between
the command post and the rocket/missile. One line of commuynications
is intended for the observation of the movement of rocket/missile
rziative to target, another - for the trangmission of aroups to the
rocket/missile in the cose, fir tree rocket/missile will be deflected
from the calculated trajectory or it will be necessary to change

flight path.-

Guidance system on the wires/cables is considered as the
simplest commrand system and it is applied abrecad in essence in the

antitank missilesg.

In this system the data about target position and rocket/missile
are obt2ined by visuzl observation. Rocket/missile is
coatrolled/guided by neans of the pulse electrical sionals,
transinicted by opsrator with the aid of the comniand instruzent by two
thin wires/cobles, which are unwound during rocket flight frem the
revolving coil, adjusted on the rocket/missile under the winas (Figf

8).
Page 21.

Are most widely used the radar systems, vhich depending on a

number of radars, entering the system, are subdivided into the

B P ST S S U, e B - RN T T

- g, . s

e e 2 P - M o st ke Dot brns

[EPRISTVRIIUIP SO P S

W oy o




LOR i An an e an SN e

ot Ll e Sadiinie i) D dl o Al e e s — il an g T L S R BT WO T TR R P Y -

]
DOC = 82052702 PAGE 59 , o
single-ray ones (with one yadar) and the double-beam ones {(with two

radars).

Single-ray systems in turn, are divided into two forms: for the
guidznce on the moving/driving target and for the guidance on the

stationary target.

During the guidance on the moving/driving target one and the
same radar simultaneously follows the movement of target and
rocket/inissile. In this case the rockei/missile moves over the
trajectory, vwhich coincides witl: the line corxmand post - target. The
:tgrting/launching of rocket/missile, capture by its ray/beam of

radar are conducted almost just as with bean guidance of radar.

The position/situvstion of rocket/missile relative to target or
central axis of the ray/besm of radar is determined on the scope of

tracking radar cf target and rocket/missile.

Targets Data from trachking redar and rockets/missiles come into
the couaputer, arranged/located on the eerth/ground, vhich determines
the errors in the flight path of rocket/missile and develops the

appropriste qroun- sigr-ls, transmitted to the rocket/missiic by

trargmitter by the radio lini,

Rt ettt e tmimte
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This system is utilized in the surface-to-air missiles and

"air-to-air".

With the firing at the stationary target the radar operator

follows the rocket/missile from the moment/torque of

sterting/launching to the moment/torque of the

c-nsotion/dincentination of the work of engine, continuously

comnunicating the Sara about the location of irocket/missile to the

couputer which compares the flight path of rocket/missile with the

nraogren and igsues steering commands.

Thié system con be used for guiding the ballistic missiles in

the initial place of trajectory (Fig. 9).

> -
O D o~ .
Pt ——
. o e _—-l:'
J T -r R

rig. &, cckle guidrnce of the antiteni guided missile: 1 -~ optical

inscrusent of observaticn: 2 - cormuand steerling device.
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Page 22,

In the ballistic missiles the computer not only issues stieering
commandé, but also determines the moment/torque of the
cessation/discontinuation of the work of engine that it is very’
important for the provision cf a precise ircidence/impingement of

rocket/izizsile into the target.

In the douvble-beam system are utilized two radzrs: one tracks a

target, another - after the rocket/missile.

According to the data of station the computer determines rate,
height/alititude and direction of the motion of tarcget and develops

signal- groups for the rochket control (Fig. 10).

This system makes it possible to guide to the target only one
rochket/mizssile, which to a considerzble extent decreases the kill
probehrility of targcet.

Dounle~teu svetenm i vhilized for guiding the *surface~to-air’

missiles ("ship-tc-air®).
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Monitoring/checking of the movemont of crocket/missile relative
to target can be realized by aid of television equipment, an? rocket

control on the radio links.

In thiz quidance system are & construction, -which transmits to

the coemmand post the image of target and of its surrounding terrain,

and construction, reproducing image on the television screen.,

Cparator, cortrelling target on the screen and sending to the

rocket/nissile of a signal-group, lays it at the target.
This system is applied for the guidcd-missile control of

different classes on the targets vhose location is changed or

accurately unkaown.
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“ Fig. 9., Schenmatic of beem riding missile guidsnce in the initial 1

E " trajectory phase. »

; Key: (1). Plane of direction of flight. (2). Target. (3). Control

T’I station. (4). Launch pad. (5). Transmitting staticn,

y

Page 23.

The depzndencs of the work of television system on the weather
conditions and illumination, and also the low range decrease the

effectiveness of its use/application.,

. ®
S :
2 As the overall deficiency/lack in all cocmmand syctems is ]
.. considered the sbsence of concealment &nd susceptibility (except wire
_. system) to the effect of the radic~ ond radar clutter, created by
i‘ encay.
!
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Radio-navigation system also mskes it possible to control/guide
rocket/missile at a distance, moreover rocket/missile is gquided to

the target in accordance with the predetermined program and on the

~a

signals of radio navigational guidance stations, .

In this system several of ground stations transmit signals, and
the receivers of rocket/missile with the automatic quidance equipment

measure the difference in the time between the receptions cf the

signals of these stations and convert £indings rockets/missiles into

the data sbout the position/situation. Then these Cata are compared

et L

by sutcmatic egquipment of rocket/missile with the estimated ones and i
the manufactured signal- corrections give rocket/missile to the

predetermined trajectory.
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Fig. 10. Command double-beam guidance systei of the guided missile.

Key: (1). Targct-tracking radar. (2). Padio set .of delivery of

comnands. (3). Computer., (4). Missile-tracking radar.
Page 24.

Radio-navigation system can be used for the guided-migsile

control of long-range.

Homing usually is utilized in the final phase of flight of
rockct/missile for an increase in the probaobiliiv of hit and it makes

it pussible to firo/shoot at the low and maneuvering tarcets.
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% Homing is provided by special construction -~ the homing device
Y. (Fig. 11), arranged/located in the rocket/missile which works on the

) thermal, the radar, the optical or any by friend principle.
i

At present are distinguished three methods of the homing:
passive, active and semi-active.

@
[
1 The passive methcd of homing is based on the principle of
- . . . . .

perception with sensing element of the homing device of the

%‘r - rocket/missile of one or the other physical field of the target:
= therial, electromagnetic (radio waves), light, etc.

o

AR The instruments of homing fix/record the bearings/angles betwean
#i the directions of the moticn of rocket/missile and tarcet, and by

- naans of the contrel surfaces rochket/missile is cuided to the target

f - the radiation test of physical field.

e -t
3
(. Active methed is based on the use of a radiclocation.
-
T
- Rocket/micsile has miniature radar which enits radio waves into
e
; the specific sector/arc of space in front of the rocket/nissile,
b
E

e
fl
§
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Page 25.

Upon the azupearance of 3 target in this sector/arc the pulse

reflected from it is received os the receiver of station and, acting

oa contrul surfaces, it lays rochet/missile at the target (Pig. 12).

Seni-active method is alzo based on the use/application of a
rediolocaticn, but rocxet/missile does not have a station, On it is
located only tho receiver, Howvever, tarcct is irrsdiated by redar,

arrargcd/located on the earth/qround.

Tre pulse reflected from the target is received as the receiver

of homing device that it lecds tn the operation of centrel surfaces
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and the guidance of rocket/missile to the target.

For tha provision of sufficient prebecbility of hit at the long

range ¢f firing are cpnlicd the corbincd control systoms,

The combined centrol system cncorrssses different systers, for

eiripler preset control and heminy, remoie c¢ontrel @nd henming, ote.

Preset control in combinaticn with the homing more freguently is

Q

Tppried in the guided surface-to-surface nmissilesz, remate control

with the homing - in the’surface-to-air'nissiles and “air-surface®,

Tne use of the combined control systems makes it possible to

ohtain the high accuracy of inciderce/impingement with the firing at

-

the canll sine und noving/driving fovoote,

From the ceoiat characteristica of the cuided misgiles examined
it is cvid:ort that the effectiveness of the damage/defeat of
curfoce/urouwnd, aily and vaterborne itorgeis hr the ¢uidtod miszilen can
s very high, in this coze the Glovancze of thair ceotivity
conziderably exceeds the rangrs of the existing artillery, torpcdo

-

and air wesponry.

4

For this rersen to the imorovement and creatien of the guiced

nissiles is ot present paid very conglidarable attertion,
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2. Diagrom of active homing.
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In spite of the immense diversity of the guided migsiles,
created at the present time, they all have general/cormon/total

structural elsments/cells.

Construction/desion and tachniczl characteristics of
elenonts/celis cipond on the tactiesl designationspurrose of
rocket/missile, 1n this caze their lccation in the wmissile bBody can
b diff"rcnﬂ§§be guided misgsile it conzists of ti:z body

(glidor/airfrane of the specific dervdynsaic design), warhead with

tho fuses, airlorpo guidance gystem, supplics of powszr and engine

All 2lementa/coells of the guided missile must parfora strictly

in concord, rozenplishing the task assigned to the rocheu/nicsile,

rs the critical eclemont/cell of

ot

he guided aissile is considercd

» PR E e .
the huidsncoe oygtem, on

-

couracy and relizbility of vork of wvhich

[

domods she aflaoctiveness of the use of A rocket/nirsile.

o
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The body i5 load-begring element and is intended for
positioning/arranging of warhead, steering devices and guidance and
jet engire. It is done such form that the air resistance in flight
would be gnmaliert and rocket/missile vas centrolled/guided welli. The

construction/desizn of the body must be durable and light.

Aerodynenic Cesign of the guided missile is driven out/sclected
teking into accouat the designation/purpose of rocket/missile, f£light

conditions and forces acting in {light,

The guided cruise Wnissiles have a glider/airframe which consists
of fuselsge (body}), vings (liftirg surfaces), rudders and

stabilirers.

I3

Stabilizers are othervise called rocket fin. Wings in sowme

with rotary ones, which also makas it

de
possinle to contreol/cuide rociict flight.

Rocket flight, which hues tho aireraft configurstion of

construstion, is doterminad by the presence of the 1ift ol wing., With

flight vihen rockez/missile £lizs in
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for to zupply with its larce and heavy wings, which create 1ift, .
Therefore with an increase in the velocities the sizes/dimensions of

wings decreazse, and in ballistic missiles wings generally are absent,

The mutuzl disposition of rudders and wings and their guantity
con be different. In cruise missiles move frequently is utilized the
cruciform four-wing general-arrangement diagram, which éncompasses
four mutually perpendicular wing aend four mutuvally perpondicular

rlancs of the tail unit.

Depending on by what surfzces is controlled/guided
rocket/miszile and in what place they are arranged/located, are
distinguished three aerodynamic designs of the guided missiles (Fig.
14): dicgram the "guided tail asseub.v™, or the noemzl aerodynsmic

design wher2 the wings are arranged/locate’ in fron: of the rudders;

3

thie diegram of "canard®, in which the rudders are arrangsd/located in

front ¢l the wings; diagram the “guided wing®", where the wings aad

r.g surfaces, i.e., thoy

[

rudcters porfeorm the rele of controi and lifs

are comrbincd,
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Fig. 13. The exomplary/approximate schematic of the laycut of the
ocuided winged missile "Regulus I1%: 1 -~ radar fairing; 2 - equipment
of Yoming systew; 3 -~ antenna deflector of homing gystem; 4 &and 10 -~
eguipnant for the control; 5 - warneod (explosive charge); 6 - fuse;
7 - fuselage (Laiy); 8 - fuelAtank: S - wing; 11 - march turkojet
engine; 12 - ruddsr; 13 - jet; 14 -~ the auxiliary mechanisns of

engine; 15 - bouszar engineg 16 ~ air intale.
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the cruciform schematics guided missiles, with it has its advantages

and deficiesncices/lacks,.

The 1ocket/missile of cruciform diagram is controlled/guided in

hween independent. In order to turn the rocket/missile, which has
aircraft configuration, neceszary to sinultanccusly and in concord
turn it around the longituvdinal axis (to incline), end only after
this it is poanible to change the direction/axis of flight in the

0]

voelocities of £light,

Rircratt ceoasdigurations more frequently cre utilized for the

‘surface~to-surface nissiles ("ship-to-chip®).

Crueifoura disaran allows for the guided missiles et the high
velocities to eccomplizh ropid maneuvers in the horizontal and
voertical planes, in connection with vhich this dicaram mose

extyraively it iz vcred in the ‘surface-ie-air“missiles, "air-surface”

T A T T PSSP PATe R AV W S AT 00 ey - - LY WY T AT TIA APTIGPRANC gy e -‘q!

The diagrams examined can be used both in of the aircraft and in

two mutually perpsndicular planes, moreover the control in each plane

requir=d plane, which coasiderably complicates rocket control at high
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and "air-to-air™.

the crucif{orm and aircraft configurations barely differ.

air; thercfore they do not have wings.

P,
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Foreign specialists indicate that in the accuracy of the control

Ballistic missiles do not require for their flight of supéort in
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Fig. l4. herodynzalc designs ¢f the guided rissiles: a) the “guided

tail coaentiy®; b) "canard®; ¢) the ®*guidsd wing®.

F"J(_:'\! :9 .

The raderity of their srajectory they £ly as ordinary osrtillery

shell, and wings would only imnede their movercnt.

This iz why balliistic ndgsilse hove the excended cylindrical

body with the pointed nose szetion and soretirrs swill tail unit for

(4l

Bailistic misailes are contrsllicd/guiced by air or vanes, and
also by a change in the positicn/<ituvation of cngine relative to axicn

el otoucket, for vhich the niagines arve estiblished/installed in che

soeclel gimbeal suspensicnns,. Vanes are arranjyed/loceted in the gas jot
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of encine,

furthermore, for the rotation of rockets/nissiles can be used
the rotary chambers/caneras of the bocster enginey which accommodate
on cach sicde of rocket/micsile, After the rotation of rocket/missile

rotary chambers/cameras are droppsad.

The warh2ed of the rocket/nmissile with the fuses is intended for
the execution ¢f basic ccabat micsicn ~ the dostruction of terget.

Warheads ¢an be basic end auxiliacy designation/purpose.

The warheads ef the basic designaticn/purpose include the
wiarheads of hich-explosive, fragmentation, armoer-piercing and
curnulative effzet, ete., to the guxiliary ones - {lluminatiag, smnte,

vartaetional, etc.

The guided missiles, intended for the canmcge/defeat of

urfres/ground, surface and underuater targets, bear the warheads

1A

puinly of hich-cxploasive effcct vith the chargess of conventional
explosive or with the nucleuar chayges. Furtheriore, can be used

warheads of the armor-piercing, chemical and curulative cffact,

In the guided*rir-to-surteo~nissiles, "surface-to-air® and

"oir-to-air® are utilized frascrmentation, HE frc

>

smentation,

Ve
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fracmentation incendiary or nuclear warheads.

Ballisti¢ micsiles in essence have high-explosive warheads with

the ordinary or nuclear charges.

The warhecads of high-explosive effect strike targets with the

- shock wave, which is formed during the burst. They consist of the
‘. - ste=2) body, the explosive/bursting explosive charge, fuses and
1
. bonster charges, which use for the reliability of the activity of
- wvarhead (Fig. 15)}.
Page 30.

The verhoeads of AA guided missiles, intended for the
durags/defeat of the aerial targets, during the burct give a larae
nuwizer of lothal fregments whose kinetic energy depends on their

¢
' vwaeight and velocity of rendezvous with the target (Fig. 15),
'. -
S Warheads of the cumulative cffoct are bized on the use of the
o directional effcct of burst. In tho explesive charge of varhcad
-
(“"‘ notched, coverod with the metallic facing which during the burst
® .
SO forms thoe metallic jet, which moves at a velocity more than 10000
) m/s. Because of the high kinetic enerqgy the jet breaks through the
z
4 hoavy arpor,
&
o
;
.
3
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Such warheads are cemnenly used in the rochkets/missiles for the

dastruction of the armored targets,

Warheads with the atomic charges are based on the

self-developing fission chain reaction of the atomic muclei of some
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Fig. 15, The exemplary/approxim:te disgrems of the warheads: a)

allistic

=

migsile (V-2 }: 1 =~ pody:s 2 - point detonating fuze; 3 -
erplosive charge; & - base fuze; 5 - supplementary fuse; b) the

surfuca~to-alr missile: 1 - ho

‘:J

y: 2 ~ explosive charae; 3 ~ finished

freguents; 4 - eyeniene for the fuse; 5 - the booster charges.

AR DT TERAE T

- . - - - . -
~ - -
. - - - - -~ te T s . - . - c T et e
. - . . . N . N . .. - B
K SR . - e e . . . -
PO LIS K WAL - A . PO - PRI DA - - DIPEE




v v
v et

’

T—

Lo

R e et A R R T e e e S B T ¥ il

DOC = £2052704 pacs &/ -

Page 31.
2s cah be seen from communications/reports to the foreign press,
as the explosive atomic substance (atomic fuel) abroad are enpliecd

Jgroniva-235, uraniwa-233 and plutonium 239,

in order to prcduce burst, is necessary atoumic substance with

tt
"
ul

he specific critical mass (Fig. 18), i.e., such quantity of

»h
e

issionakle material with which the nuclear reaction becomes

self~sustaining.,

In the varhead zt certain distance from each other places two

maszes of mtomic sunstince, each of which iz less thzn the eritical,
et in th: sum they give the critiesl nsss (it iz wore precise,

Scaewilat ore tihan critiecal).

1]

7ith tho ranid corbination of these mauses occurs the burst. The

process o7 burat procesds virtually instantly (for the milliseconds),

o)
[

The enercy, wihich is isolated during the atcmic ecxplosi nto

I3
I

nat’veds ol thoumands and millicns ¢f times exceedls enercy izolsting

e ow=— -
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Gurins the burzt of the ccnventicnal explesives, undertaken in the

T T I T ———. P Ay

same quanhtity. Atonric explesion is escorted/tracked by powerful/thick

=

shock wave, intense luminous radiation and penetrating radiation. The
- remainders/residues of the products of burst are the radioactive

p S materials, vhich biolegicalily affect the human organism.

v
R <y s . s

Hesides the warheads with the atomic charges, there are warheads

with the thermonuclear charges., h &
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I'ig. 16. The cxemplary/avproximate schematic of the construction of

r

be 2wconie benb: 1 - detonator; 2 - charge of conventicnal cxplosi

[}

9 ve;

-

4

2 - atcmic choarges - neutron reflector; 5 shell; 6 - destructor
mechanism of cdetonators.

p(n‘{ [ S

Suzh charges include the hydreaen charge during burst of which
nuclear energy is freed s a rosult of the nucleation of helium from

the hydrcgen isotopes. This reacticn can occur only at very high

temperatures {severcl million degrees).

rasic nuclear subitancs czn b2 the mixture of deuterium with
tritium. The nuclear reacticon of mixture is caused by the temperature

in several millicon dogroes, that is fornnd during the burst of the
oriirary avewic charesr, whilol is in LLis case dzteonstor for ithe
hyirogoun charge.

43 the bazic rnuclear substance in the hyvdregen charges can be
vard slco hydride of lithium (thoe chemical ceorpound of hnavy hydrogun
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- deuterium with lithium) whose tharmonuclear fusion appears at a

temperature of 30~40 mln. deqrees,

The power of atomic charges is determined by a quantity of
intreznuclear crergy, which is freed during the atomic explosion. This
power thev estiwate by the THT eqguivelent, i.e., 7ompare the power of
atomic explosion with the power of trotyl, undertaken in the sane

guantity.

If the peower of ordinary atomic charce is equal to the explosive

force of tens and hundreds of thousands of tons of trotyl, then the

pover of thermonuclear charge is equated the powver of several millicn

From the comrunications/reports to the foreign press it is

evideont that the guided "surface-to-zurface”missiles near cctivity
have warhead Ly the weight of 300-700 kg {(antitankx 2-5 kg),
averava/mwenn and long-rangos - to 1000 kg and mcre than, these of

¢lszn "surface-to-girY - 20--150 kgy; “air-to-air®” - 10-30 kg.

For tha blazting/detriment of the warhead of the rocket/nissile

vired poirt in the trajectory o upon th: cnrounter with

st}
ot
lat
[}
o
€
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Using the method of activity in target the fuses are subdivided
into the sitrike ones, the remote/distance ones and the nonconuact
ones; on the point of connection with the warhead - to the head ones,

the bottom ones and the lateral ones,

P

Impact fuzes operate/wear with the impact against obstacle,
remote/distance -~ at a civen moment in time or at the assigned
distance of rocket/missile from the places of ctart, noncontact - are

avtomatic during the approach of rocket/missile with the target.

Proximity fuses according to the operating principle are divided
into the radar ones, the optical ones, the accustic ones, the

magnetic ones, etc.

Page 33.

For the combat guided-misszile units most frequently are applied

radar preximity fuses (VT funes) (Fig. 17).

The operating principle of the radar fuse is the same as the

operating principle of radar. Ir the fuze body are installed the
minizture transmitting and radic receiving staticns with tho power
supply. Usually stations have one antenna, which is simultancously

i
{
transmitting ond receiving. ‘
1
1
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During the starting/launching of rocket/missile (or on the group
from the instrunent board) is actuated the supply of power of fuse

and radio wave thcy begin to be emitted into the surrounding space.

Upon the appearance in the zone of action of the fuse of target
the sional echo from it is recorded the signal, vhich is amplified in

proportion to the approximation/approach of target.

At the designed moment/torgue when the rocket/missile flies near
the tarcet, signal achieves this force, wvhich cctivates of fuse and,

thercfore, the burst of charge.

The activity of photoelectric proximity fuzes is based on the

ucoe of thermal (infrared) target engnation (Fig. 17).

Fuses of such type consist of the lens, transparent for the
infrarcd rays, the photccell, arranged/located in the focus of lens,

amplifier circuit and squib.

During the approach of rockat/missile with the target the latter
comes into view ¢f fuse, the intensity of the radiation/ecmicsion,

which strikes by the photocell, sharply is changed, in the circuit of

b A B a5 oA T B S gAY R T S Sk ¢ty e i e S L gy M e A4S T4 N L pAYRRATS KR TRPINY R A L A T R e, 4 ey
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amplifier appears the impulse/momentum/pulse of photocurrent, which

activates of squib and blasting/detriment. of charge.

21)l guided missiles have the airborne guidance system, which
uses for the retention of rocket/missile in the predetermined
trajectory and the rocket coentrol on the groups, which come from
guidance system, Furthermore, it pro&ides in flight stability ard

maneuverability of rocket/missile,

Between the control mechanism and the guidance system must be
communications/connection, since on their work depends the accuracy

of the guidance of rocket/missile to the target.

Airborne guidance system according to the operating principle
relates to the automatic control systems, since it automatically

cointrols/guides the position/situation of mizsile body in flight.

Page 34.

Onboard eguipment consists of antenns, construction for the
reception/mothed of groups and onbaard radio transmitter, which is
transzceiver., Furthermcre, into onboard equipment enter measuring
(sensing), amplificr-converter and executive-pover elcments, which

usa for’ the direct control of rocket flight,

—

e nmen i b e o,
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necessary for processing tha control commands.

e —

Sensing elements (gyroscopes, accelerometers, etc.) determine

the real position/sitvation of rocket/missile and issue the signals,

Fig. 17. The proximity fuses: a) the diagram of an English VT fuze of

1

i a

PP
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the type V-T: 1 - antenna; 2 - wax filling; 3 - plastic head; 4 and S
- coil of antenna; 6 - radio trancmitter and receiver; 7 - dry

battery; 8 - cylinder with electrolyte; 9 - safety device/fuse; 10 -

LRI B

self-destructor; 11 ~ detonatcr; b) the schematic of the

I‘ photoelectric proximity fuze: 1 - lens; 2 - photocell; 3 - amplifier; -
q ' 4 - squib.

4

b .

} . Page 35,

These signals, intensified and converted, through the actuatirg
“elements ac* on rudders so that after the rotation of rocket/missile
the error signal disappears and rocket/missile moves in the assigned

direction/axis.

The thrust, ncecessary for the realization of rocket flight,

op———
TR
TR .

creates engines,

! Basic parts of any rocket engine are combustion chambers and jet
(Fig. 18 &nd 19). Combustion chamber serves for the creation of the

conditiens for the effective combustion of fuel/propellant, i.e., the

TPy
. A
e .

transformation of chemical energy of fuel/propellant into thermal

energy of gas. Combustion gases are expandzd in the nozzle channel
and ensun/escope/flow out into the enviromnment at & high speegd,

causing the reaction force (thrust) of engine,

R . cmte . A Ve P LR . ——
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Jet ergines in contrast to other heat engines are the engines of
forwvard reaction, since they directly create reaction force by the

rejection of the mass of substance (gases).

With the combustion of fuel/propellant in the combustion chamber
is formed a large quantity of gases, heated to high temperatures
(30097-3500°), the gas pressure within the chamber/camera in this case
risves. As & result of pressure difference in the combustion chamber

and in the environment occurs the outflow of cases ivehind the jet.

According to the law of conservation of energy with an increase
in the rate of flow the pressure in .he flow dccreases. Therefore in
those places vhere the rate will be more, pressure will prove to be

less, and vice versa.

Net force, which appears due to the nonuniformity of the
distribution of pressure on the internal surfaces of the combustion
chunbar and jet, and will be reaction force. Thu amcunt of this force
proves to be the greater, the greater the cas flow per unit time and

the greater the exhaust gas velocity.

Consequently, jet engine ~ this is the heat engine in which the

T —— Lhulic e il ani et Rl S Sl el S
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chemical erergy of fuel/propellant with its combustion in the
chamber/camera is converted into thermal energy of gases, and the
latter - into the kinetic energy of the outflow ¢f gas iet behind the

jet, due to what is created the reaction force.

By fuel/propellant is understood any substance, which is the i
energy source, which can be converted into the thermal. Is at precent
applied mainly the chemical fuel/propellant, which exhibits its
‘thermal properties during the usuval chemical reactions - during the

burning.
Page 36.

Besides this, for the rocker engines are developed/processed the
projects of the use/application gs the fuel/propellant of the atcemic
fuels/propzllants, in which is utilized the heat of thermonuclear

fusions.

Chenical fuel/propellant consists of one or two units -

; components. Each of the components can be uniform or consist of the
mixture of the substances, which play identical role in the reaction,
In bipropellants one component - conbustible; by another - oxidizer;
in the ronepropzllant (for example, powder) cowbustible and oxidizer

they are located in one substence,

- PO P U, a Al it e amadedmskin P
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Oxidizer is called the chemical substance, which contains in
itself a sufficient quantity of active oxygen or another any

oxidizing element/cell, necessary for combusting the fuel.
Fuel/propellant can be both the solid and liquid.

According to the form of fuel/propellant the rocket engines of
the guided missiles are divided into the workers into the solid
propellant (RDTT [solid~prbpellant rocket engine)], powder - PRD) and
the liquid ones (ZhRD [liquid propellant rocket enginel).

The engines of the guided missiles can be independent of the air

medium (rocket) and dependent (air-breathing).

Rocket engines wvork on the fuel/propellant, which contains in
; itself the roserve of fuel and oxidizer on board the rocket/missile;
therefore they reliably perform in the rarefied layers of the

atmosphere. Jet engines obtain oxygen necessary for the fuel

}f combusticon frem the surrounding air, in connection with which they

: carnot effectively work at the high altitudes.

|

}

- During tho selection of engines for the guided missiles they ;
2 ;
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procred from the conditions for the provision ¢f the necessary

distance, rate and flight altitude,

As the simplest by the construction/design ure considered the
solid propellant rocket engines which appeared earlier than all

existing rocket engines,

In the engines, which work on the solid propellant, entire fuel
reserve is accommodated in the combustion chamber; fuel/propellant is
ignited with the aid of electric primer (Fig. 1€).

With the combustion of solid propellant (for example, powder) in
the chamber/camera are formed the gases, which have temperature
2000-2500° C ané creating nressure 50-250 atm. and mare, which
determines the high rate of their outflow bohind the jet (2000 m/s

and nmore),.

Solid prepellant is safe in the inversion, conveniently in the

operation can ke stcred long timc.
. Page 37.

The cdvantage of =0l1i1d propellsnt engines is tihe hich velve of

the ratio of rezction torce to the initial weight of engine. This
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engine is capable to report to flight vehicle for the short time the
necessary acceleration., Besides this, the solid propellant engines

are reliable and can perform in the vacuum and under water.

To deficiencies/lacks in the solid propellant engires are
carried low efficiency/cost-efféétiéeness due to the low colorific
value of a fuel, short operatiga time, 2ifficulty of regulating the
thrust level in the time accoréghg to the assigned law and dependence
of the engine power rating on the initial temperature of powder

cha-gea.

The engines, vhich work ¢n the solid provellant, are applied
both as the booster enjines, necessary for the reduction of launching
phase and rapid dispersal/acceleration of rocket/missile to the
; norisal march spued at which hasic jet engine can independently

increase rate to the normal value and as the sustainer engines.

After the frecming of necessary velocity booster engire, or

booster, is separeted/liberated from the guided missile.
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Fig. 18. The schematic diagram of th2 solid propellant rocket enginas
1 - combustion chamber casing; 2 - the powder cups; 3 - electric

primer; 4 -~ jet.

Liguid propellant rockzt engines can crcecate the thruczt to
~ several hundrad tons, waich ensures rocket flight up to the large
distances with the enormous velocity, which reaches several ten

thousand kilomoters sn hour.

o S S X

"

Liquid prop:llant rocket engines depending on the fuel feed
systeir into ihe combdustion chamder are divided into two groups (Fig.

19): engines with the turbopimip fuel feed system (fuel/propeilant iz

TR YT W T T T Y
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*ii supplicd with the aid of the pumps) and engires with the pressure
furl feed systenm (fuel/propellant is extruded frem the tanks by
»
- cerpresaed gas).,
- .
e
Al : Work liquid-propellant engines on the same principle, as on the
. i
© sclid piopellant. Difference consists only in the fact that ia the
crrbtiacion chaskor buras the fvel/propzllant, vhich consists of tl2
t. ; liguid combustible znd Licuid cxidizer vhich centinucusly are
- . svpplied from the tanks through the special injecters. Liguid
- - provucllant rocrket eaginas allov more accurately than powder, to
T‘; crerge thrust asceording to the assigned law have greater operating
tire,
Main disalvanteae ia a))l liquid propellant rocket engines is
\]
®. : thedir Loy efiiziepav/aont-efifectivaness, 1,.2,., they erpend/consuwie o
i Tars» guantity of fucl/propellant por unit of tho developoed thrust.
t . L3
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lent: 1 - cylinder with the compressed gas; 2 - pressure

: reducer; 3 - nxidizer tank; 4 - fuel tank; S - fuel pump; 6 - punp
drive; 7 - oxidizer pump; 8 - valves, which contreol the supply of
fusl/propelliant; 9 - injector; 10 ~ ccmbustion chamber; 11 - jet; 12

- rocket engine.

The liquid propellant rocket engines exsmined and to engines,

since they can work at any height/altitudz and under wvater.

There is cnother type of 1liguid propellant rocket enjines -
nenautoncmous. They include jer engines (VRD), in which one of the

cauponunts of propallant (oxya=zn) is taken from the atmesphere;

. . ' P . i
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therefore thece engines cannct work out of the atmoschere.

A . C i) A N Q) .
it e —viemm i v e ammmgy e

!
' .
b Thrust in jet encines is createa due to a difference in the

»(5! velocities cf entering the engine air in flight and the flow of not
Ls

e s n g e o v

asses escape/ensuing from it.

PR

Combustion chamber pressure of VD higher than atmospheric;
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[7 | The censtructicns, which ensure air compression, can be the
Qiflurers whore alr is compreasscd due to braking of incident to the

i =ngine relutive wind, or the compressors.

it i oy B v e e

3

. N !
{ “nd in the presence of corpressors - comproussor, There are campound !
I '
{ engines, which coinbine the qualities of compressorless and compressor ]

t

p. cngines. ;
b £ 5
b . - )
b

Conpressorless engines cdepending on the conhustion corditions aof

fvecl/prognlleont are subdivided inta the direct-flov/ramijet ones

Baan 4

L

A
g e

E (PVPD), Fig. 203) and {luctuvating (pulsejuzt engines).
!
!
!

PR ab YIu oy

e R i atd




o g g e

DOC = 82052704

C e et T v W

s vy gyt w e vy

ST
PAGE Y

~
~

- p— e Lot Ty
SRl I S S e e - e AR i pal ey
R N . TR e B Y I g G e o W ey

et A Sobeat '
.

-—

i ——
- - —

-

L. —
/ -~ ~. -—-

20.

Fia.

prupeilant. 1 -

Scliciotic of

ceatral

ard powver-supply system Dy fuel

cornbustion chamber;

3

iR

-

rocket/imlssile wih

fuel/rronellant burns

N s .
oy o .
roLiminaciay

Ir. t% [luzevnting o

joras/inpaioes.,

: '
H 2l
([ YR

7 - jetu

#1
Tae

cenn; 2

chambor/canera et o constant

DroCoaps

I

Lontly ore

end diffusory 3 -

injector; 9 - flame hclder; 6 -

aond

pressare,

alr is eonduzied b

-

ssion of

o~
t
)
b

T~ Ceymes
(T85), vihcse

arslicd in the waresd

/Tt ot the flignat of chell.

L e ahan o Ao et i S,

e e e tes cwdima e . W t— e sam b




-"k
W
b -
2N
-

(g

S i A Al R T T P W T e -—v_-_r—.,v?T
. . - - - . . . . . " - . - . A

P T et T s N T 4 el imreee s eAn e e e e

o
O
(@]
"
oo}
[\
<o
(3,
[2%]
~3
<
o]
-2
9]
v

PR

Nallistic wmissiles erngines wvork only on the unit of the

(vowered phase),

Tor an increase in the flying range of their rockows/mizsiles
Y 3 2

Fach ctens/steage has ics fuel/propellant and engine. Cn the

nTostre the enpenatture of the fuel/propzllent of step/stage are

{:
a
j]
o
o
5]
[N
o
¢
0
[y

separcted/liboratea fron the bas) - rocket/missile

tottor/last stoep/stoge ejucts vooket/missile to the targst.
On the guided missiles for gparatiorul grovisions of different
conLuLrYustlicas ond ancLrwnonus, bzoides the besic sourcoi ol energy
P
rachanicul,

(starting ond sustoiner eagines), 2re auxiliary sourceon:

wlccircmo\tanical and eloctracaemical,

in theoocchorionl 2argy sovrcen working medivm/pocoocllans iy
(-‘\' i+ 0 ) [ l subctance Hien
u.\r, Y\l-r(zgv.l Qr »ﬂ} C (-AQACL -'5-.:.-‘-.“.‘.(., L 4% Nede!
asen for obiteining thae cas, which rotates turbine, In

“uriting

DS the shuft Ol oges

Toe o cleorslo ogoneruta. . The electi uohieiaical creroy souTtan are
Sl minioiory srovace hattevicn/oocouaulatore (silver-zone and?

R T S
TOTCQRSy neltricn).,
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Each class of tih2 guided missiles has its lauvnchers which must
provide the launching of rcclets so that thev reliably would strike

into the sphere of i

]

fiuvence of guidance system,

o

Launchers are uzed with the constant and variable engle of

elevation. Installaticns with the variable angle of elevation can ke

theze laying in the Lorizontel plane or nonguiding.

For the long range ballistic missiles arve applied the launchers

(launching platformz) with the constant angle of elevation of S0°.

The launchors of the short-range nissiles and mediuwe range

usualiy have the verictle ancle of elevation, depending on firing

3 s Ay
distonce.

PAN P

Fer the firing . the woving targats ave applied launchers with
the varisbile onaic ¢f - "evaticrs, which ocre loid in ths horizoneal
viane. The Loaring:/enzles of fonusing/ind 2tion of thes:

Giions ars colzulared by the conpuiss of the systen of
steecing dowvicers ol Siring on thv bosis of e data abouil the

pocition/ iteation ol noventint of turget.
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For the ubove-around launchers there are unlimitecd possibilities
in the creation of durable and convenient constructions/designs.
Kowever, ship installations must satisfy the specific ship
conditions: provide lcunch opportunity in rotion and con the tossing,

have a minimun weight and overall sizes.

Especially complicated for the starting/launching of the guided

migsiles cre launchers on the submarines and on the eircraft.

On the cubmerines the starting/launching of the guided micsiles
can be conducted poth in the surface and in the underwater

position/sitvation.

pur’rqg the ztartino/launching in the surfoce position/situction

3 3

the reckets/micniles are aceemnodated in the spe2cial containers,

p

crranged/icceted on the hull of the subsarine from behind of

rocni/house or before it (Fid., 29).

Dur

3

ng the starting/launching in thz underwater
position/eituation the taunchers are arranguzé¢/located in the ceonter
section of the beat in the belov-deck mcguzine where can be located

10 guided missiles and more {(Fig. 26).

Leuncners on tho circraft differ fron surfice/cround ond ship
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installations, first of all, in terms of the absence of the

[

mechanisms of guidance. The necessary line of fire is assigned by the

rotaticn of aircratft.

Airborne launchers usually are arranged/located under the wings
or the fuselsge of aircraft and have a lerngth of guides, several

times less than surface/ground installations,

Work for creation and improvement of the guided missiles at
present is copducted in many capitalist countries, The greatest
spread/scope they acguired in the USA, Enuvlend und France. Let us
examine designation/purpose, construction and activity of the nest
characteristic guidced missiles, developed and develcped/procesced in
these countries.

.« o. - N - . . \ . .
Guicded “suiface-to-surfac.¥missiles (shlp—to-snlp“).

Pepending on the ful{illed problens thersurface-to-surfaca?
mizsiles are dividod into three groups: tactical, cperational and

strategic.

-
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Page 42,

The tactical missiles include the rockets/missiles with the
tiring distance to 156 km. They rerform on the field of battle

diractly in the cowbat formations of the troops/forces.

The rockets/nicsiles cf operational designation/purpoce are
utilized in thie intcresns of larce/coarssz treop formations at the

Giztaneces 150-1000 .

The stratoegic misciles irzlude the rochets/micssiles with the

rang > of moure than 1050 Lm, including intercontirnuntal.

Thase groups have beth the winged missiles and bLallistic
mizsilas,

Winged missiles heve any one of the sutonovwous control systems.
Somotinmss in the initial sector is utilized been rider guidance
cvsten of radar or conmand systen; in the sector of approach -
irertisl or astroncvigetional system. in the [inal trajoctory usually

.

is vellized acnive or passive hoaing.
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Ballistic missiles in the powered flight trajectory are i
controlled/guided one of the forms of preset control. In the final ?
. C . . N ’
phase of flight of rockets/missiles in the principle can be used the
homing. !
Guided winged short-range micsiles, The most typical guided
short-rante nissiles are antitank missiles.
‘h
:
In the U3IA for dealing with the tanks is developed the cuided
missile "Durt” (Fig. 21). Docket/missile has crucifoin
arranged/located wings and rudders, Is controlled/guided
. . . . : . - . |
rociet/missile on the virez/cables on th2 basis of data, obtained 3
during the cbiervatien of it into the optical sight. .

Tience of rochet/mizsile - to 4.8 km, the engine of povder.

- —— AL st

In the nose secticen of rocket is plaeerd the charge of cumulative

effect, in the tail - tracers for the best observation cf its flight.

Rocket/missile ig launched frcm the installation, installed on

the notor vebhicle.

[ PP
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In franciuvr for dealing with the tanks s created the ouided

ssile "Nord-5200" (Fig. 22). Rocket/missile has the short

H
-

cylindricnl body with the pointed noze section and the larce

zruciform arranged/located wings in the tail section.
rage 43.

It is controlled/guided on two wires/c s, wound around the coils
vhich are arranged/located in the missiie body. Flight speed of

rocket/missile - ahout 85 1/s.

In the nosc section of the rocket/missilz is located the charge
of cuaulative effect, capable of opening armor in thickness to 400

M.

Rocketr/.issile is lauvnched from the installation, installed on
the motor vehicle or arranged/located on the eurth/ground.
pocket/wiszile is eccepted fur the srmament not oaly in France, but
3iznd, USA, Italy, lsveel ¢nd wWestern Cermany. buring the
agyrension in Eqpt the Israeli trocps/forces enpleyed these

rockets/missiles against the Egyptian tanks.

The viaricty of rocket/mizsile "Hord-52007 is tha more advanced

rocket/minsile "Hord-z2107 waich aleo is launched irem the launcher,

i S s e 1 e b S W B . LIS SR N VAR S DR ST SR W) P (LW A Al
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inztalled on che motor wvohicle,

"Nord-5210% - multipurpose rocket/micsile, it it is possible to
utilize and as that guided oflYair-to-zurface”nmissile and

"air-to-air®.

The guidsd shert-ranc: missiles include American rocket/missile
"Lzcrosse” (Fig. 23), intended for the tactical fire support of

ground forc:zz and marines.

i
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Fig. 2}, Antitauz guided nissile *Dart” on the installation for the

starting/launching, installed on the motor vehicle.

2

p’,m)" 4a.,

Into the Zvstom "Lacrosse® enter rocket/missile itself,
instetlostion for the atarting/leunching, instclled on the notor

eont which onsurez the high geewriey of

venicle, and quidemoe covipn

incidnaneo/inpingencnt into the pimneint taryets,
Rangr of rockct/miszile ~ to 30 kn, flight speed 250 n/s.

()

At prasent in the capitalist countries is pelid consideraole

attenticn to the creation of the guided short-range missilcs.

In Fronce, for orrndle, are coveroywd soveral guidaed short-ropan
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nirsiles which are intended for the darage/defeat of surface/ground

énd waterborane targets at a distance to 250 km,

Guided winged missiles cof the nedium renge. One of the {irot
guided mediw -range missziles of activity in the USA was winged
rnissile “Matador" (Fig. 24), by whom are now armed many units and
subunits of the guided missiles, which are basea in Europe and in the

Far 7Zast.

Rirged missile is carried out on the aircreft conri

I
-
w
o
~
[o]
r
Jo%
e
.
.3
-y
(¥

length of shell is 11,9 m, the aicmeter of the bzdy 1.37 m, the spon

of wings 7.3 nr,
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In flight the wingad missils copes with the sur
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roint/rest, cguipped with radar Lor the ronitering/chucking of its

fYigat and foc finding cirs target.
At present in the USA there are severel medificatioas of this

vincad miszile vwhich poscess best pevformange dote in conporison vith

The orcanicotional unit of unite and subuvnits, aros Oy

. . . . T
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Launching weight of shell - sbout 5600 kg, is laid shell on the
predetermined course with the aid of the installed on it electronic

device, whicth accepts steering commands.

On the submarine the shells with the folded wings are
accommcdated in the cylindrical sealed/pressurized hangar behind the

room/house (Fig. 25).

According to the communication/report for the foreign press, for
the surfacing of boat, the starting/launching of shell and

submerging/dive of boat are reqguired abcut 5 min,

.....
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Fig. 24. Guided winged missile "Matador® on tne mobile launcher.
Page 47,

Guided winged missiles of long-range. At present in the USA a;e i
developed several :vpes of winged missiles and long range ballistic
missiles which concict as arms of army, navy and Air Force. The
vinged missiles of long-range include "Requlus II", "Snark" and

*Navaho®, morccver "Snark% and "Navaho® are intercontinental shells.,

i Winged missile "Regulus II® is the modification of shell
*Regulus 1", but has the considerably qreater flying range ~ to 1€00

. : km - and velocity to 515 m/s. 1
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Shell is leunched with the aid of tvo booster engines and is

contrclled/guided by radio commands. 1

The winged missile "Snark" (Fig. 26) has the march turbojet
engine, which ensures cruising speed, close to the speed of sound. ]
Missile operationalhrénge - to 8000 km, ceiling - somewhat more than

18300 m.
The length of shell is 22.5 m, the span of wings 14.6 m,

In the forwvard fuselége section they are accommcdated tbhe charge |
which can be ordinary, atomic or thermonuclear, and the station of

the creation of electronic jammings of enemy.

: | In the middle part of the fuselage are located tanks with the ]
fuel?propellant both the equipiment for the systum for the control and

the guidance,
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Fig. 25. Conclusion/derivation of the guided winged missile "Regulus

I* from the hangar of the submarine,
Page 48.

1s launched shell wvith the aid of two booster eﬂgines and is
1aid wvith the aid of the estronavigationai and ainertial centrol
systexs winged missile "Navaho" it can bear nuclear charge it
possessaes the range of appreximately 8060 xm. Ceiling 30000 m, flight

speed - somewhat more than 1009 m/s.
Is controlled/guided shell by astronavigational system.
As the mnst terrible weaponry of our time are considered the

ballistic missiles, which have enormous velocities, distances and

flight altituvdes. Equipped with nuclear charges, they can apply to

TPy

~nemy surprise strike/shock at any distance from the place of start.
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Foreign military specialists assert that with the use of ballistic

missiles the defense of any country becomes improbably difficult
task.

The USA began to conduct works on the creation of the ballistic ’
missiles of different range since 1946. Within this tire were created

several types of rochets/missiles.

Like wvinged missiles, ballistic missiles are subdivided intn the

rockets/missiles of near, average/mean and long-range,
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Pig. 26. Starting/launching of the guided winged missile “Snark®.
Page 49,

Ballistic short-range missiles. The most widely used short-range
missile in the USA is rocket/missile "Corporal® with the raage to 120
km (Fig. 27).

Rockets/miasiles is long cylinder with the cone-chaped nose
section, where they are accommndated charge - ordinary or nuclear.

After the wirhead is arranged/located the equipment bay for gquidance.

The flight control of shell ®Corporai® in the initial trajectory
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' phase is realized with the aid of the gulde of the radio beam of
radar of the control. After engine cutoff the shell moves over the

ballistic trajectory on the inertia.

Rocket/missile has the powerful/thick liquid-propellant engine,

vhich vorks on the bipropellhnt.

The f£light speed of rocket/missile several times exceeds the

speed ot sound.

Meteorological conditions do not affect the use/application of a

. .
rocket/missile,

i
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FPig. 27. Ballistic missiles. 1
; Key: (1). *Sergeant®. (la). "Corporal”™. (2). Redstone”, (3). ]
*Jupiter”. 4). "Thor". (5). "Atlas". j
| |
page 50, .
1
Into systew "Corporal®™ enter: rocket/missile itself, mobilie 1
; launcher and radar equipment for the remcte control by
! rocket/missile,
Launcher consists of self-propelled trolley/cart with the
construction for the transportation of rocket/missile and starting !
i
!
) 1
]
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platform. Trolley/cart is equipped by bulldozer for the

alignmen~/levelling of soil under the starting platform,

The rorket/missile, fastened to the carrier beam of
trotlay/cart, is established/installed on the starting platsorm in
the vertical position with the aid of hydraulic jacks. For the
prelaunch examination/inspection and the missile preparation for the
launching/stariing is a special motor vehicle wvith the long hinged
arrcw/boom which concludes with small area/site for
positioning/arranging the service personnel, Area/site can be raised

to any height/altitude of missile body.

There are the modification of rocket/missile "Corporal® -
"Corporel E" and "Corporal F", the characterized by mainly the larger

range (to 240 km).

The units, armed by rockets/iissiles “"Corporal®™, are brought to
the battalions each of which consists of four batteries:
adminiscrative-hesdquarters, by technical, the batieries of the
starting/launching of the rockets/missiles and control by them.

Battalion has 10 launchers.

On the base of rocket/missile "Corporal® in the USA is created

the short-range missile "Sergeant" (Fig. 27), that possesses greater
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1
, accuracy and smaller sizes/dimensions. i
f . }
:
Ballistic medium-range missiles. To this group of ballistic
missiles can be attributed American rocke:/missile "Redstone” (Fig.
» - - . . 4
27), intended for maintaining ground forces while conducting of
-offensive and defenslve operations. j
o
Range of rocket/missile - to 320 km. o
&
Rocket/missile has the long cylindrical body from the aluminum :
alloy with the liquid propellant rocke’, engine, which works on 1
alcohol and liguid oxygen. }
3
g _ - R
The characteristic feature of rocket/missile "Redstone” lies in i
the fact that its conical nose¢ sectien in which is accommodated
: 1
ordinary or nuslear charge, can he separated/lihberated.
E
. (] ]
After separation from the missile body nose section is guided to '
the ravget with the zid of ths gmall governors,
Rocket control is autonomous, vwith the use of an iner¢ial
system,
4
)
Page 51, :
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Organizational unit is the battalion, which consists of two

batteries, Each battery has on one construction for the launching of

rocxets.

Long range ballistic missiles. These rockets/misgiles are
intended for the accomplishment of strategic objectives for the

purpose of the damage/cefeat of the deep rears of enemy by nuclear

A LT PRSP

charges.

In the USA at present is conducted extensive work on the

" creation of long range ballistic missiles for the army, the navy and

the Air Force,
As the most known long-range missiles are considered "Atlas”,
*Jupiter”, "Thor”, "Polaris” and "Titan", in this case the "Atlas"

and *Titan" relate to the intercontinental rockets/missiles,

Ballistic two-stage missile "Atlas" (Fig. 27) is develcped to

order of Air Force. It is the cylindrical boudy with the extended

. I N Vi A A S e s vy =

conical nose section, where is accommodated aiomic or thermonuclear

charge in weight about 1360 kg.
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In the tail section of the rocket/missile on the gimbal
suspensions are secured three liquid propellant rocket engines, that
use for the rocket control by changing the direction/axis of the axes
of engine relative to axis of rocket. These cdefleztions of engines

are developed by the radur control system.

Two engines (first stage) are arranged/located on euach side of
missile bodv. the third engine (second step/sitage) - along the axisg
of rocket/missile. As the fuel is utilized special composition, as
oxidizer serves liquid oxygen. During the starting/launching work all
three engines, after 180 s the work of first-stage engines ceases and

they are separated/liberated from the rocket/missile.

The length of rocket/micsile is 26.4 m, the diameter of the body
3.05 m, launshino weight of 115-118 t. Range of rocket/missile - to

10190 km, the ..ximum speed of flight 7100 /s (277%0 km/h).

Balilstic misaile "Titan"™ is also two-stage. First stage is the
cylinder in which are located the tanks with special liquid
combustible and licuid oxygen. In the second step/stage, which has
smaller diameter, are accommodated fuel tanks and liquid oxygen,

charge (ordinary or nuclear) both the system of control and gquidance.
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Page 52,

Second-stage engine begins to work after the squad of first
stégé. Fngines of both steps/stages are installed in the gimbal
suspensions, which makes it possible to control/guide rocket flight

vith the aid of the gas jet.
Is controlled/qguided rocket/missile by inertial system.

The length of rocket/missile is 27.6 m, the diameter of the body
of first stage 3.05 m, the second - 2.44 m, launching weight of 93-33
t. Estimated range of rocket/missile - to 101590 km, the maximum

flight velocity of 7100 m/s (25750 km/h).

Ballistic missile 'Jupiier' (Fig. 27) is developrd to ourds=r of
the army of the USA on the base of rocket/missile “"Redstone”. They
assune that the units, armed by rocket/missile "Jupiter™, pussess the
mdbility, which makes it possible for them to be moved together with

the field army.

Rocket/missile "Jupiter" - single-stage with the liguid
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propellant rocket <ngine, attached in the gimbal suspension.

The nose section of the rocket/missile is conical, vhich is
separated/liberated vefore the entry in the atmosphere in the

descending trajectory phase.

In order to evoid the combustion of nose section, it they
cover/coat with several layers of thormoresistant plastic, which

partialiy burns from the friction against air.
The system of rocket control is inertial.

Range of rocket/missile - to 2780 km, flight speed 3500 m/s

(16100 km/h), the maximum altitude of traiectory - about 600 kn.

For the Ksvy in the USA on the base of rocket/missile "Jupiter®

is developed tweo~-stage rocket/micssile “Polaris®.

On the rocket/wissile ig utilized the eﬁglae, which works on the
solid propellant. Combustien preducts esc-pe from the special
high-pressure receiver through four turned jets which provide to
rocket/missile rotary motion. Therefore rises its stability in

£light.
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thie use/application of a solid propellant not only simplifies
inversion with the rockets/missiles on the submarines, but also it
mares it possible to decrease the sizes/dimensions of rocket/missile.
ln the nose section of the rocket/missile can be
arranged/located ordinary or atomic charge whose weight is more than
450 kg.

The system of rocket contrel is inertial.

The length of rocket/missile is 8.5 m, the diameter of 1.37 m,

lavnching weight of 12.7 t, the range 2400 ka, flight speed 3450 nm/s.
Page E3,

Rockets/missiles can be launched both from the submarines, which
are located in the underwater position/situation, and from the

surfece ships and from coast installsations.

The carriers of kallistic missiles "Pelaris™ are the nuclear

povered submarines of the type "George of Washington™ (Fig. 28).

launchers on this boat are carried out in the form of the

ctationary stand pipes, placed in the rocket compartment of boat in
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two series/rows, along eight pipes/tubes in each. Pipes/tubes have an
airconditioning system for maintaining the necessary temperature of
solid propellant. For this purpose in the walls of pipes/tubes are
made the channels, through which is pumped through hot or cold water.
From above the pipe/tube they are closed by durable hinged/reversible
vaﬁertight covers. Rockets/missiles within the pipeS/tuﬁés with the
aid of the numerous cablc; are constantly, up to the moment/torque of
starting/launching, connected to the monitoring instruments and the

instrunents of prelaunch servicing procedure.

For the launching of rocket it is necessary to calculate the

path of its flight., This task fulfills control station of firing.

Ship inertial navigation system cecnstantly transmits into the
special geo-ballistic computer the data about the place of boat.
Ccmputer calculates the position/situation of the boat of the

relatively previously chosaen ground target.

Bma e AR oy e @ o

S e e M e s et - 1 g v e

- . St o = v

[

- . . LR P I . P
. W . G e . . . LT e et e, T . - .
ia o ORG-S W SOV AT A ; . o - .t . St . . L e oy 1




poc = 82052706 - pace fOF

XXXARRT] /“%‘

TI A v ittty .

- T iir'-:flf.fﬁzz{ 1
' 4 131 2 |1

rig. 28. American nuclesr povered submarine "George of Washington® -
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the carrier of ballistic missiles "Polaris™: } - forwvard torpedo
° compartment; 2 - crew quorters and central station; 3 - control |
station of rocket firing; 4 - rocket compartment with the sterting

devices of rockets/missiles "Polaris™; 5 - reactor compartment; 6 and

7 - engine compartments,
Page 54&.

The Gata szbout position/situation and course of boat, spred of its
runninrg, pitch angles and the like enter the computer which issuesg to
the autonomous inertial system of rocket control trajectory elemants,

passing through the target.
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- Rocket/inissile is launched at the previously dssigned point of

' ocean theater during the movement of the submarine with the specific

o
3 course and the velocity at the depth of 25-30 m,
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Eefore the starting/launching are equalized the pressure in the
starting pipe/tube and outboard pressure. Then is opened/disclosed
the durable cover 'zap of pipe/tube, from this point on,
rocket/missile from bauds will separate/liberate only thin diaphragm
from the special plastized resins. During the starting/launching the
rocket/missile, ejected of the pipe/tube by inert gas, will break

through diaphragm and vwill move out into the water.

So that the gas would not burst open between the walls of
pipe/tube and the rocket/missile, on the rocket/missile there is an
obturator/shutter, while nozzle holes are closed with
general/cormon/total wooden cover/cap. On the output/yield of:

rocket/missile from the pipe/tube this cover/cap is dropped,

After the rocket/missile will move cut to the surface and on the

irertia will reach the altitude to 25 m, is included first-staqge
engine. The engine firing time is regulasted by the mechanism of time

and by the middle line,

Using the cownunication/report to the foreiyn press, tae
possibility of this starting/launching of the roczet/missile
"Polaris" aiready repeatedly was inspected/checked in the mock-~ups

end allegedly were obtained satisfactory results.
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At present to the creation of the rockets/missiles, launched

e e b ha

from the sea depths, is paid considerable atcention. To these targets

in the USA are released enormous budgetary appropriations.

By assignment of Air Force in the USA is developed ballistic

missile "Thor". Rocket/missile has & body of the cylindrical form i
where are arranged/located tanks with kerosene and liquid oxygen,

equipnent for the control and engine.

Engine is installed on the gimbal suspensicn, which providzs i

rocket control.

The system of rocket control is inertial.

The head cone of the rocket/missile in which is accommodated
ordinary or nuclear charge in weignt to €50 kg, has counterradar

coating, which considerably impedes operation of search systen.

oA L e g aham et Mmoo

Tne length of rocket/missile is 19.8 m, the greatest diamnter of

2.4 m, laurching weight of 49,9 t,

. -

Range of rocket/missile 2780 km, flight bpeed 3500 m/s (16130

km/h}, the wmaximum altitude of trajectory -~ about 600 km,
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vage 55,
Suided "ground-to-air’missiles (“*ship - air"j.

The guided missiles of this class began widely to be
developed/processed after the Second World War, which vas caused by
the need of conducting the struggle with the carriers ol nuclear

woaponry, capable of causing colossal deccomposition.

Spocicl ontiaircraft shells were projected/designed in many
countries aiready in the period of the Second World War. First these
were the unguided rockets/missiles which could only rapidly report to
the target large charges and with the aid of the radar fuses explode
them in imnediate proximity of it. Then appeared the surface-to-air

mechanically contrnlled missiles, which bagan to call the AA guided

AA guided missiles enter into the so-called anti-aircraft
cenpleses of the rocket weapon which, besides the rockets/aissiles,
connect the control systems, necessary for the flight control of

rockets/missiles, launchers and different infrared equipment,

AA auided nissiles are the shells cf cigar-shsp:=3d form with good

acrodynemic properties, which makes it possible for them to develcep
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high flight velocitics,

The electronic equipment for homing provides a precise guidance of
rocket/nmissile ¢o the target, and proximity fuses provide the
. gutomatic explosion/burst of charge during the apprcach of

1

rocket/missile to the target. .

AA guided missiles are launched both from the above-ground
larachers and from the ship onea, the launchers have guideg, on which
during the start it moves shell in the assigned direction/axis,
construction of feed and loading, mechanisms of guidance in the
horizontal and vertical plunes,

System cf the control of ZUR combined: remote control with the
homing.

- Currontly, 1
each of anit- ¢

capable of regolving v

In the USA for the aruament o

s es several specimens
b4 en developed whinhk are

,
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rocket/missile *"Mile-Ajax® (Fig. 29) with the range tc 40 km and the

ceiling 18 k. Flight speed of rccket/missile 850 m/s.

Page 56,

The ovarall lenath of rockes/missile toyether with the booster

10.4 m, the maximum/overall diureter of 0.3 m,
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Is controlled/guided rocket/missile by radio commands.

Organizationally the "Nike-Ajax" are brought to the battalions

each of which has 16 launchers.

The variety of this rocket/missile is the rocket/missile “Nike-
Hercules™ which according (o the sizes/dimensions is larger/coaress

than the "Nike-Ajax®,

Rocket/missile possesses larger firing distance (to 130 km),
velocity (1127 w/s) and f£light altitude (to 30 km) and is capable of
bearing the atomic charge which, in the opinion of the American
specialists, mokes it possible to deliver strikes/shocks in aircraft

-

fleet in air,

Rockets/missiles "Nike Hercules™ are launched from the special

launching sites.

For the Navy of the USA are created several tvpes of AA guided
missiles. According to the communication/report to the foreign press,
most successful of them are the "Terrier” and "Talos” (Figs. 30 and

31).
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With these rockets/missiles are armed aircraft czarriers,
cruiser, the destroyers and special antiaircraft ships intended for

the protection of a canvoy of ships on the sea passage.

-

——— b

AT n o e eal o b e o5 -+ e o A o Pt 6 R - S | e ot B




\ S e 2 2 e e g
- ,

A s

P

»
-

e

P

e

v

™o - - N o e rowve I e T (T Ty \aiat o W?

DOC = 82052706 PAGE Afb

Fig. 25. AA guids=d nissiles °Nike-ajax® cn the launchers.
Page 57,

Sisnt range of rocket/migcsile "Verrier 1% 25-30 km, ceiling -
about 16 km, flight specd 660 Wm/5.

Reeket /missiie "Talos™ has the slant 1snca2 of more than 100 hw,
ceiling 21-26 kw, flight cpeed 850 m/s.

1% cea besr atemic crargr ang is utilized not only for the
dem-ge/defeat of the qerial targets, but also for the application of

strikes/shochs on the ground ard large/coarse surface targets.

There ore wodifications of the rockets/missiles indicated:
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"Terrier II", "Talos-W" and "Talos-L", which possess larger flying

range.

These rockets/missiles are guided to the target on the ray/beam
of radar with the use in the final stcge of the flight of semi-active
homing device. This control system makes it possible to launch rocket
singly and by groups in rate/ﬁcmpo tvo rocket/missile per minrute with

one guide.

Rocket/missile "Terrier” is launched from the special
insﬁallations, which are the low cylindrical stones, fastened to the
deck. Prom above the stone is established/installed the step bearing
on which is located the head turned on 350° with the pins/journals
protruding from twe sides. To the pins/journals are fasteaed the

guides for the launching cof rochets.

in the stone and the lhead are accommodated the drives and
rotating mechanicmg of head and guides, By the rotation of head is
conducted the laying for direction of guides, while by the rotaticn
of guidrs on the pins/journals - laying for elevation. Maxinum angle

of elevation of guides of 90°.
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] I'ig. 30. Cruiser “Boston™ with the launchers for the
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2
t starting/launching ZUR "Terrier®.
- B
- |
t‘ Key: (1). RPS of guidance of ZUR. (2). Installations for ;
E starting/launching ZUR. %
» i
“pege 58. ;
!

Aboard the shinps the AA guided missiles are stored in the

! cellars, whence they are surplied to the launchers with special

¢ CONSLructions.

L. To order of Air Force in the USA is developed the rocket/missile

I "Bomarc®, rede on the aircraft configuration (rig. 32).

L2
i L R P e UG N,

& Rocket/missile has two Cirect-flow/ramjet VRD, arranged/lccatced
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under the wings and which ensure the range to 460 km. The flight
speed of rocket/missile 860 m/s, ceiling - #te more than 20 km, The

length of rocket/missile is 20 m, the spun of wings 6 m, total

launching weight of 6860 kg.

e A e i - A 0 e ot B b

In the forward fuselage are accommodated ordinary or atomic

charge and remote-control devices and homing, which is realized hy an

Y ) m . 2

active radar head.

Rocket/missile is launched vertically with tha aid of the 1

starting solid propellant engine. : ‘ 1
1
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Fig. 31. AA guided missile “Talos"” on the sea-going launcher,.
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In viev of the presence in the rocket/misszile of constructions
for hoarding it can be applied as the pilotless fighter-interceptor

of repcated uze,

Together with the works on an increase in the combat
cttainability AA quided missiles on the height/altitude abroad they

are conducted the work on the creation of the surface-to-air
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missiles, low-flyiny for dealing with the low-flying air attack

veapons.

Thus, in the USA to order of army is created AA guided missile
*Hawk" (Fig. 33). It is characterized by simplicity of construction i
and small sizes/dimensions. Rocket/missile hﬁs an engine, which works
on the solid propellant and which ensures the range to 35 km, flight
speed ¢80 m/s, ceiling to 18 km. In view of short range the.

rocket/missile has only a homing system.
Length of rocket/missile - about 5 m, greatest diameter of 0.236
Installation for the launching of such rockets is installed on
the caterpillar tractor, E
In England for the armanent of chips entered the srmall/miaiature

AA guided miscile "Sea Cat” (Fig. 34}, intended for the damage/defest

of the serial targets, vhich fly at the heights/altitudes to 6 km, :
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?ig, 32. Suriice-to-air winged missile "Bomarc”.
Page 60.

Rocket/missile has the rarch and booster engines, which work on

the poxder,

The i=nath of rocket/missile 1.47 m, the span of wings 0.63 =,
rocket/micsile are guided to the target with the aid of the steering

covsnands .,

On the launcher are anconmodated four rockets/missiles "Sea
Cet*; however, to lazunch and to lay them at the target is possible

-4

only altzrnately.
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Pig. 33. rig. 34.

Fig. 33. Small/miniature AA guided missile "Havk" on triplex mobile

unit, instalied on tracked personnel carriesr.

Fig., 34. Small/miniature AA guiced missile “"Sea Cat™ on quadiupled

starting/launching ship installation,
Page 61.

Furthermore, the low service range of aiming/siqhiing these
rockets/missiles permits implemention of on the contemporary
high-speed aircraft not more than two launchings/startings, which

considerably limits the pcssibility of their use.
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The AA guided missiles examined by us are created in essence for
dealing with the manned air attack weapons, which have subsonic or

somewvhat higher flight velocities,

For dealing witl the intercontinental ballistic missiles and the
wvinged missiles, which possess long renge, by velocities and by

flight altitudes, are required new technical equipment,

As thé basic meszns of the annihilation of ballistic missiles in
the USA it is proposed to apply the special multistage guided
missiles - antimisgile missile (antimissile missile) with the high
tactical flight characteristics: by velocity, distance and by

operational altitude.

Prom the communications/reports to the foreign press it is
evident that the provision c¢f distance of the powvered flight of
antimissile missile only in 137 km it is necessary that its
latter/last step/stage would weigh 45 kg, and jet engine developed
thrust during 60 $. In this case ihe construction/desion of
antinissile missile nust maintain/withstand hundredfold g-force with

the radius of turn 28 km and velocity of turn 9.2 dea/s.

In antimissile nissile they plan to aprly atomic charges wit

the TNT egquivalent 20 kt. This charge, in the opinion of the foreign
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specialists, will be capable is capable to strike rocket/missile by
shock wave, if antimissile missile is torn 300 m of it. Thermonuclear

charge of 20 Mt will be able to annihilate ballistic missile in the

2 v ———

radius of 3 km, but due to the limited size/dimension and the wveight
of the latter/last step/stage of antimissile missile the

use/application of these charges is highly improbable.

To a number of develcped/processed in the USA antimissile

missiles ralate "Hike-Zesus"™ and *Wizard®.

Antimiccile missile "Nike-Zeus™ (Fig. 35) is further improvement

PP

of ZUR "Nike Hercules". Antimissile rissile has the rocket engine,

which works on the solid propellant (there azre versions, also, with
ZhPD [liquid procpellant rocket enginel), vwhich ensures the range to
320 km, flight epeed is morz than 2300 m/s, ceiling is more than 30 H

km,

J
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Page 62,

It can have ordinary or atomic charge. The guidance system of
antimissile migsile command; is intended to spply infrared homer,
since the ballistic missiles, which virtually fly beyond the limits
of the atmosphere, ere contrest thermal target against the

surrounding backaround,

Is lsunched antimissile missile from the special stationary

starting devices.

Antimissile missile ™Wizard” i3 single-stage rocket with the
engine, which works on the solid propellant. Flying range - sbout

1500 km, flight spged 6700 m/s.
On the antimissile micsile is zssumed the use/spplication of a
booster that allegedly it will make possible to intercept long range

ballistic missiles at the heights/altitudes of 400-800 km,

Antinicsile missile "Wizard®, apparently, will be equipped with

inertial gquidance system and with infrared hezd for the homing in the
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tinite segment,
Guided®air-to-surface’missiles ("air-to-ship®).

The guided missiles of this class relate to aircraft {

rockets/missilec,

The'air-to-surface?®rissiles for the first time appeared during

the years cf the Second World War,

[ L . Twig” J _PAup

¥
r
i
§
L3
«
'
:
i

-
N

™ N . LI A_L,. P TS TRy v




DOC = 82052707 pace  AAt

A T S A A
T e irmm AnAIRT 8 . b A Wm0 AT T A Ko

Fig. 35, Antinicsile miszile *Nike-Zeus” on the launcher,

Page 63.

They were the unguided powder vockets, which were utilized for the

firing both at the surface/qround ones and at the waterborne targets.

In the final stege of the Second World ®ar in the USA they
attempted to create the guided aricraft missiles. In such
rockets/missiles they vere placed by electro- eand radio equipment
vith the aid of which the pilot of carrier sircraft controlled/quided
the flight path of rocket/missile after its starting/launching, and

the tracers, which facilitate observation of rocket flight,

*n the USA at present developed several types of“air-to-surface’

missiles,
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Por the activities at the long range there is a powder rocket
"Bullpup" (PFig. 36), which copes by rzdio commands with carrier
aircraft. The length of rocket/missile is 3.35 m, the diameter of 0.3

m, the range - to 5 km, flight speed 617 m/s.

The variety of this rocket/missile is considered the
rocket/nissile "Bulldog®, which twice exceeds "Bullpup® to the
dicstance and has greater flight speed. The rockets/missiles of this
class include the rocket/missile "Rascal® intended for the
damage/defeat of ‘the ground targets.

k8 .

Rocket/missile is launched from the aircraft at the
height/altitude of approximately 15000 m and at a distance of 160 km
from the target. Further with the aid of its engine it heaves to
creater height/altitude (here the control autonomous) and already
from this height/altitude dive to the target (remote control) in

speed about 900 m/s.

In the teil section of the rocket/missile is placed
three-chamber ZhRD (combustible - kerosene, oxidizer - nitric acid),
in the nose section - equipment for the control and the varhead with

the ordinary or atomic charge.

Total weight of rocket/miszile 5600 kg.
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Fig. 36. Guided missile "Bullpup®.

For The Mavy in the USa is developed the gquided winced missile
“Petrel®™ (Fig. 37), intended for the annihilation of tha subnerced
subharines. It ean be uvsed alsoo for the dangge/defeat of surface

ships.,

Shell is the cowbination of winged missile and honmin
°] 3

antisubnarineg torzeda.

Plying range of shell in air - about 36 km (remote control from

the carrier).
With the entry into the vater the terpedo is separsted/liberated
frcm the winged missile and certain unit of the routes/path to the

target it goes under water, being controlled/quided by homing system.

Weight of shcll 1720 kg, flight speed 240 m/s.
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Guided'air-to-air’missiles.

The rockets/missiles of this class relate to the air short-range
missiles and are intended for dealing with the attacking avisation.
Their develcpnent was begun at the end of the Second World War.

“missile is the air torpedo, guided to thu

The quidcd¥air-to-zir
target from the carrier aircreft. In view of the lov range (Lo 19 km)
the majority of contemperary®eir-to-air’missiles have only oie system

of control - homing.
In 1950-1852 for the Air Force in the USh was developed and
tested the rocket/smissile "Tirebird" (rig. 38)which was irtended for

firing at the intzrzested aircraft or URE,

Rocket/rmissile is acconmcdated under the wings of aircrafe. In

its nose section are located the charge and radar fuse,
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The engine of rocket/missile works on the solid propellunt,

Distance of its flight - to 3.6 km, the valocity of 740 m/s.

The length of rocket/missile is 2.3 m, the dianeter of 0.15 m,

lavnching weight of 270 kg.

More advanced is the rocket/missile "Sparrow I® (Fig., 29), that

has sclid preopellant engine, range 8 km and ilight speed 960 r/s.

On <he rockei/missile is used the beam rider guidance system of
airborne racdar with the march/pesssge for the scmi-active homing in

the £insl approacli phase of rocket/missile with the targee,

The length of rocket/missile is 3.8 m, the diameter of .15 m,

leunching veight of 134 kg,

There are mcdifications of this rochet/migsile - "Sparrow IY"
and "Sparrow III®, that postess greater distance, velocity and

accuracy of {light,

The rockets/missiles of this class include also the
rocket/missile "ralcon™ (Fig. 40). It has the small sizes/dimensions
(lencth of 1.8 ) and a weight (50 kg), an engine, which works on the

solid propellant, the range to 2 km and the velocity of 1000 m/s.
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m With rocket/missile "Falcon® are armed aircraft-interceptors of
P
o different types.
S
-
fls' Before the launching/starting from the fignter eirplane the
; rocket/missile obtains from airborne radar data of target l
: designation, which makes it pocsible for rocket/missile to intercept
l precisely that tazget which must be struck,
L
.
. Hoining system holds rocket/missile in the predstermined
; . trajectory and maximally draws together it with the target, in cpite

of any maneuvers of targat.

Rocket/missile hags a series/row of modifications, which are

characterized by in essence hening devices. The use/application of

rockets/missiles with the conbined heods (tharmal and radar, etc.)
can ensure, in the opinion of the American specialists, the
1 sy .
) probability of hit to 90o/0.
K
o
P‘ -
Q:? In 1254 in the USA for the armament of all-weather
fighter-interceptors vwas accepted the guided missile “Genie" (Fig,
® 4l), having remote control and equipped vith atomic warhead with the
. ’ . )
. TNT equivalent 1.5 kt.
[
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The eficctive casualty radius of this rocket/missile 1830~-2000
m, which makes it pocsible to destroy the group of the aircraft,

which go in the close formation.
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Fig. 40. Guided nissile "ralzon®.
i, &Y, Guidzd misgsile "Gonie®” established/justslled on fightcer
. }
airplang V0. {
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3 !
b
¢ Pacy 6§, |
Lauvnching weilght of rocket/missile 450 kg, the length of 2.7 =,
the range 3.2 km, flight cpeed 515 m/3. Engine works on the solid i
pronellant.
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*Air-to-air“missiles are tlso in other countries, in particular
in Frawnce and ®nalané.

Basic performance data of the guided missiles examined are given

in the table, placed at the end of the pamphlet.

rh

Eesides the rockets/nissiles, intended for the damage/dafect ¢
chiectives, in the foreign arizies and the navies are guicz=d missiles
of special designation/purpose. Considarable sttention is paid to the
use cf the guided missiles for air intelligence. Such
rockets/missiles are made on the aircraft configuration snd possess
suparseonic £light speads. Za bosrd the reconnaissance
rockets/missiles, besides nirborne guidance system, is
estezblizhed/inctalled the automatic reconnaissance equipment for the
acriol photogranhy, fitted out for davtine and night rphotegraphy,
detection equiprment of raedars of eneny and setting up of radio

interference in the necessary areas.

Abroad they also consider that the guided missiles can be used

as the transport means fcr the transportation of military cargoes and

[ ]

é
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-

.

‘ as the guicded targets vwhich are utilized for training of
s . .

» troops/forces and evalugtion of the effectiveness of the combat
.
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devices of struggle with the high-speed/high-velocity high-altitude

targets.,

Targets are the flight vehicles, which have aircraft :

configuration or schematic of cruise missile. Such targets cope with

the command post, arranged/located on the earth/ground, aircraft or

v ar i -

ship, (

Surfacc/ground and onboard equirment makes it possible to

contrel/quide the flicht of targsts to ceveral hunlred kilometers ard

e L TRAd e e g e

it provides on the group from the command post their landing to the

: !
csrth in ¢the necessary ares with the aid cf the broke and landing ;
parachut2s !
r.A Au eud ® 2

+

t

|

Tarcuts ¢an be used also for air intelligence. For this purpose ‘

in them gy enihlinhEd/desvnllcd rocorraissonce equiprent and :
|

phose-armnunsnt. !
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User T 7500y of the guided missiles in an army, in the fleet and

in the aviation.
(On foreign military specialists’ views).

The guided missiles are at present &ccepted for the armament in
many covntries and are considered as the terrible veaponry, capalble
el deliverina to large distances accurately into the assign:sd place

the charges of cnormeous destructive force, and also to considerakil

V)

reinforce anti-aircraft =znd antitank defense. -

The rolz of rockst weapon under the contemporary conditicus

cteonaly increased, With its appearance changed the character of the

vee of incividurl forns of the armed forces and conduct of military

activities &5 a whole., 7o such changes, first of all, is carried the
rossibility of delivering by the guided missiles of surprise

pocserful/thick strikes/chocics on the objectives, which are located on

L -

- ny ¢istance fren the front line., These objectives can be individual

- dusonts, ships, tanks, aircraft, industrial centers and naval bases,.

T. :
The creation of intercontinentsl ballistic missiles, as consider :
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inerican specialists, made actu2lly useless contemporary air defense

&nd decreased the value of diiferent military bases,

New weaponry considerably c¢ccelerates conducting
operations/processes, are made them simpler and regquires less forces

than during the use/application of ordinary types of weaponry.

The use/application of the guided missiles in the combat
operations on dry lond produces increase in the depth cof opsrational
zone and dispersal of the combat formations of the troops/forces and
natoariel. Besides of this, the use new weaponry decreases the
dependence of combat operations on the meteorological conditions and

the time of days.

in the period of offensive the guicded*suriece-to-surface
missiles can be used for the direct fire support of their
troops/forces, for isolation of the area of penetration from the
adequate/epproaching reserves of the eneny by the creation of the
zon2 of radicactive contamination, and alsc for the application of
strikes/shocks on the places of the troop concentration and their

coemnunications.
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In the defense the quided sirrface~-to-surface missiles it is
nreposad to erploy by the concentration areas of the attacking
trocps/forces. Besides this, the guided missiles will increase the
possibilities of thz defense of coast from the strikes/shocks from

<ca and landings. The batteries. armed by the guided missiles with

the f£lying range, equal to the flfinq kanée of a rocket/missile of

(ad
W
Y

type "Regulus®, with the aid of the external control posts can
destroy any ships of the enemy at & distance of several hundred
tilcmcters froni the coast., In this case batteries themselves will be
levs velnereble to the strikes/shocks of ship-lasunch vehicles of the

ensny,

The long range of the activity of the guidsd®surface-to-surface”
rissiles are allowed for the troops/forces, equipped with the guided
micsiles, to accomplish a large-scale maneuver by fire/light alorng

the froat and to concentrate it on tha decisive directions/axes.

American specialists consider that surface~to-surface missiles
to more exnodiently cmploy massed, For this they recommend launchers
to redece to the tactical units, which create the high concentration
n{ fira/light on the target, which has important value for the
sucezss of conducting cperations/processes in entire theater

orerations.
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The use/application of the guided surface-to-surface mis. iles
{"ship~to-ship®) from the surface and undervater ships will increase
the effectiveness of the damage/defeat of single waterborne targets

and targets, which go in the dispersed formation/order.

Furthermore, ships can deliver strikes/shocks on the ccastal
targets, cxert fire support to landing forces, destroy and rendcr

inoperable large/coarse industrial centers and naval bases.

Special importance in ths capitalist countries is given to the
activities of the submarines - the carriers of the guided missileos.
1n the cpinicn of the American military specialists, these activities
will be split off from the concealed output/yisld of hoats into the
assigned area at the removal/distance to 800 km from the os5...alt
cbiectives, frem the refinement by the subnarines of the places of

surfacing and rocket launching on the assigned targuts.
Fage 71.

During the use of the submarines, equipped with the guided
missiles of the type "Regulus®, =2gainst the surface chipe it is
considered that first their aircraft or submarines of guidance
reconnoiter the ccmbat or route formation of the enemy 2rnd are

established/installed his course and velocity. These data are
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tranzaitted to the attacking submarines which will realize firing

into ¢e: forward point.

sesides this version of attack, in the American fleset is
mastered such version with waich the control ¢f the relessed
cckets/missiles is transmitted to aircraft or svbrarincs of

gutdnroe,

During tho altioas egeinst convoyes tha sulwmarirzs can b2 drawn
migther witlh the enemy for refining kis elemznty of wovenent, ond
then, after £2)ling back from it to safe &intanse, ta flcat and eijecy

shells (Fig. 42).

1)

¢

. v - . L. ) N i s
he guided®surfacc~to~=air zinsiles ("ship-to-air®™) ilicreecced the

Ao
~
<
l\
0w
‘-
o3
-
fo—)
oo

ity of air defenze in the strucele with the air cnemy Loth on

N Y-, -} P | . - -
ary 3anctoont ut Sed.

. <
. .
~ . S, S e
» - - » . . o ~ -
. - Lot L o PR | " " 3 | S




- ind Sed Sadl Al A Jind i had B i i e T S S
SR I A A IS s St St I sel e it bl Sl i iad 2 Ak sk el e b A A /R S A A e ~

PR e stk et e T e b SR ol il
o v— g . - e 757 8 AT TS WS fn TATOT L w6 3 R W - -

2OC = 82052707 racE FHS

-
e v - e m e —p——————
IR S R it = -
. .t L
- Y
M '

h -
g e (et T pem vy g
2 -, J,
. -
- . E e -

ey
A aste e m s g o i e G

As,

T N Shdie bm e e e e

~
2
L]
&
»
%]
(ad
al
~
ot
e
-
2
—
o
o |
&
rr
yor
@
e}
r
Lxy
G
18]
(o4
oo
.
1
[$3
[ 23
o
vl
©
¢
3
-
1 %]
n
[N
—
(1
=
3
)
[To]
[
fon
[
t*
-
[
L 3

vy

| e amea S0 2 2 a4
.

r gt

N ———— Y

kSl Bl 4

|

. . - - . - 8 - I S I DL U AU T TPIY. SUM CUU WO, WD WP SO SO




Ciiad gy ~ i v - - - S _Jndul NEcus o
SN SR A B SR SRR SEVA L A SIS P acasus i ~ T -l e e gha dane auie Jua e sacn Bias S N .,__‘—.,w,“w

T T TN S ey arTape % mm U I s e e N e Sy e T e el 8 e e e teee e AR 8 me e re . - emmes i e e g e e e g ey e -

C GC = £2052708 PAGE ,({/—'é

On height/altitude and range, ard alsec in the value cof charge

the Ak ouicded missiles to & considerable extent exceed antiaircesf

artillery, but the elactronic equipnent for quidance to the targes

2ad the high flight speeds give the possibility to destreoy not only

v

X sivcrafe, but alzo the guided nissiles.

L

i

{ The vie of ZA guided missiles rncde it necessary to reexamice the
"ﬂ tacticul recepticons/methoas of the activity of aviation,

AS the lovest subunit, where

:' .
Eﬁ‘ enter
()

s gquiced missiles, are corsidered tha hattevies vhich are

fe 8

cotablirned/instolled gcround the nilitary arecas and the cbiectives,

o Patteriecs can be mobile and stationary and congist of the

[ d

ronitions of the group of the radar control and the firing position.

RN

Mehile hotteries have several trailer launchirg platforms, radar

.
v

nouipment of renste contrel, placed on the trailers, and the

afidie T A T Secnr 4
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necessary transport for the transportation of rockets/missiles and

fuel/propellant,

Launchers are accuwrodated around the vans with radar and other
armament, and the service personnel is locsted in the dugouts at the
safe removal/distence from tihe launchers. Such installations can be
easily tranzported and rapidly established/installed in any

point/post.

Statiovnary hattories have positions well ecuipped in enginecring

The positicn cf the group of the razdar control is lecatced et a

distence of 1-6 kn from the firing pozition and consists of the

seerch radars {survey station), of traecking it and missile terceting
to it, The firing position bhos lavneh poda, under wvhich ere leocated
underground Jepots/dunns for storing the rochets/ricsiles, assemblies
of electric pover supply, depots/dunps of fuel/preopellant and :
guarters/premises {or the essadly of rocketu/inissiles.
Launch peds are arranged/located one {rei ancther at a distance !
9 350 m (Fig. 43). Each launch pad hes four launchers which in pairs

cun e rotracted into the underground concrere bunhkers.
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7o the launchers the rockets/micsiles are supplied with

hydraulic elevators, and they are launched by means of remote-ccntrol

gear of start.
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Page 73.
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Fig. 43. Gchematic of battery of AA guided missiles of type "Nike".

Key: (1). Target - tracking radar. (2). Missile - tracking rader.
(3). Covered area. (4). Premises for checking missiles. (5).
Administration and residential presises. (6). Missile-assembly
prerises. (7). Surveillance radar. (8). Control post. (9). Dirt
embankment, (10). Refuelling area. (11). Launchers. (12). Lift and

storage of missiles.

Page 74.
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As soon as the battery of rqckets/missiles will obtain from the
net/system of the points/posts oi éarly detection or survey station
signal about the fact that the aifcraft of enemy approach the area,
defended by battery, radar of the tracking of the group of the

control traps/catches target and automatically it follows it.

In this stage the rockets/missiles are trained/prepared to the 1
activity and are led to the position/situation for the start. As soon
as target it will enter into the zcne of action of rockets/missiles,
is conducted their launching/starting. are laid rockets/missiles by
instrument board of flight, In the final stage of flight

onerates/wears the homing system {Fig. 44).

By the muzns/facilities of this battery it is possible %o

intercept and to annihilate only the cne aircreft (guided missile).
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Fig. é4. Destruction of afrcraft by AR guided missile, The
inntruments of heming lay rocket/missile at the target,
rocket/missile converges with the target, nesr the target the VT fuze
produces the burst of rockei/missile. 4
Pagce 75,
.?
Por the annihilation of the derial targets utilize supplementary
constructions - control system by the combat operations of the means
of the asir defense which provide the timely detection of several
targets, their recognition, essign for the znnihilation of one or the
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other aerial target the specific weapons of destruction.

Control system by the combat operations of th: air defense
weapons of capitalist states has different scales of the
use/application: from fire control of the subunits of 4

rockets/missiles, located in one area, to fire control *he air

Sidves

defense weapons of several areas and even countries,

The AA guided missiles of ships are intended for dealing with
the air enemy upon transfer of ships by sea, 3lso, in the bases.
Uzually screening ships are constiructed around the protected ships

and are fcunned the zones of distant and near defense.

Y ST T

In the zone of distant defense the fighter-interceptors and AA

guided missiles annihilate air enemy to his output/yield into the

Ledi ran

attacikz; in the zoae of near defense surface-to-air micsiles are

utilized together with the antiaircraft artillery of ships.

For dealing with the intercontinental ballistic missiles, which 3
possess greater distances, heights/altitudes and flight s,eeds, in
the USA, as has slready been indicated above, they are

developed/procecssed are special antimissile misgiles.

——— i

The use of antimissile missiles requires reliable distant
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cbservation. The stations of detection and antimissile missile must
possess such performance data, wvhich would allov at the enormous
distance (1500 km and more) to detect the ballistic missiles of
enemy, which fly with speed to 7 km/s at the heights/altitudes to
1000 km, and to destroy them.

Search systems it is proposed %o apply complexly with the
computers which must calculdte thé'trajectory of ballistic missile
and the point of icts incidence/drop. Calculated data will be
transmitted at the guidance stacvion of antimissile missiles. Most
thoroughly are monitored/controled latter/last 700-800 km of the
flight of ballistic missile, since in this sector are possible the
raindom and predetermined deflections. This disténce is considered as
the outer edge of the zone of the interception of ballistic missile

(Fig. 45).
Page 76.

The internal boundary of the interception is determined by
nininum range and as height/altitude, with which thermonuclear head
can be urdermined in air without the damage/defeat ¢of the protected
objective, and is received the equal not less than 80 km from the
detachment, that the effective distance of the damage/defeat of head

30-32 km, but tuis requires, count the foreign military specialiéts.
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the ranges of antimissile missiles not less than 120-160 km, :

The analysis of the characteristics of the contemporary
ballistic missiles, which are or which enter the armament in
different cuuntries, shows that the starting/launching and the
guidance of antimissile missiles must occur during one minute,

othervise shoot down ballistic missile will be impossible,

Fooh e i

In the USA are developed/processed several systems of f
antimissile missiles. Bagsic is censidered the system "Nike-Zeus®,

irtended for the antimissile defense of suriace/ground objectives,

Into thigs system enter radars of three types (long-range,
recognition snd escort/trecking) and battery for the
tarting/launching of antimissile misziles (FPig. 46). Long-range
radar, after cbtaining signal zbou: the possible attack, continucusly

follows the dircctions/axes of attack from the distance of 1600 kn.
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» Pig. €5. Zones of the posxible interception of long range ballistic

P ' missiles.

Key: (1). Outer edge (800 km). (2), 800 km trejcctory. (3). 3200 kun
trajectory. (4)., Zone of interception. (5), 1600 km trajectory. (6).

Internal boundary (80 km).
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Page 77.

Fig. 46. Exemniary/approximate schematic of detection, intercestion
and annihilation of intercontinental ballistic missiles: 1 - place of
start of ballistic micsile; 2 - long-renge rodary 3 - radars of
tracking and recognition; 4 - tracking radar of ballistic missile and
antimivsile miusile; 5 - battery of antimissile missiles; 6 -

defended objectiva,
Page 73,

After the target will be discovered by long-range radar, tvo
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stations of recognition pick up the functions of tracking and
recognition. They also determine the tarqet cocrdinates and the

character of flight path.
Range of stations - to 1009 kn.

Cne station of recognition works with four batteries of
antimissile missiles "Nike-Zeus" and with the tracking stations

attached by it.

To cach battery of antimissile micsiles are given two trackirg
stations tha range of vhich to 320 km. One station escorts/tracks the
approaching rockat/misrile, another - the antimissile migsile
"Hike-Zeus®, rcleesed for the interception of the rocket/missile of

the enery.

Both stations continuously supply the data about the
position/situation of rocket/misnile and antimissile missile into the

computer, which issues groups for guiding the antimissile missile,

To the prelaunch servicing procedure it is devoted little time;
therefore artimissile missiles on the batteries must constantly be

located resdy for action.
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In the defense of objectives a number of butteries depends on

the character of objective,
.{ :

Tre bat 2ries of antimissile missiles under the conditions of
attack must be constructed so that the people and the armament could
perfernm even with the complete annihilation by the ¢nemy of the
surrourding dafense grea. This is possible if the batteries of

antimicesliie nissiles will be placed deeply underaround.

In the foreign press it was communicated about the development

. e . 5 . .
cf enother antimissile misggile - "Exzxrd“, vhich alleqgedly will have

soie asvanteges in couparison with the system "Nike-Zeus®, sinco It

is created for éeoaling with the rmaneuvaring balliztic missiles.

1t is thouiht to 3lsc create syztem for the édefense of
individual objrcrives vader the £1¢ld conditiona, the assemblies of

system will Be installed on the trailers, .

kmericen specialists congider thar the probability of hit of -
antimissile mizgiles "Nike~Zeus” and "Wizard® composes 28£0/0;
thercefore for the damage/defeat of ong ballistic missile will be

required at lesst 10-20 antinissile missiles.

1 .9 . -»‘ » -
With the use/appliication of the ¢uided'air-to-surface’missiles

L U T

.
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increased the effectiveness of damage/defeat by the aviation of
surface/ground and waterborne targets. Aircraft obtained the
possibility to destroy ships and surface/ground objectives from the
long range and with the high accuracy. In this case the carrier
aircraft, striking target, can be located out of the attainability of
the activities of the anti-aircraft weapons of the objective, on

which will be deposited the strike/shock.
Page 79,

The activities of carrier aircraft URS differ f?om the
activities of bombers and torpedos. They, as assume/set foreign
specialists, will bé of the concealed approach of aircraft fleet to
the point of deployment un the heights/altitudes, which impede
detection by their radars, in the sepsration at this point into the
groups, the ga2in of necessary altitude and of the exercise the
striking forces of initial pusiticns for launching/starting and

guidance of rockets/missiles to the target.

Becauvse cf the high probability of the incidence/impinqement of
the guided missiles and a larger quantity of explosive in them for
the annihiletion of the specific target will be required considerably

less air-~vaft than it would be required bonbers and torpedss.
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Thus, the equipment of aviation with the guided weaponry will
allow it to annihilate targets from the long range and by a smaller

quantity of aircraft,

Of all forms of the armament of fighter-interceptors with the

o
v
P
H

9
E3
¥
b
7

most efficient weaponry are counted the guided’air-to-air’*missiles.
Having flying ranges to 10 km, high velocities and poverful/thick
charges up to the atomic ones, these rockets/missiles give
possibility to fighter airplanes, without entering inte the zone of
action of the defensive weaponry of bombers, to destroy them. AA
guided missiles in combination with the fighter-interceptors,
equipped with®sir-to-air"missiles, are capable of destroying air
enemy on the {ar routes of approach of the defended objective to kis

output/yield toc the assault position.

The spread/scope of experimental works on creation and use of
the guided misciles in the capitalist countries and the rates/temgos
of their introduction by the armed forces testify about the high
vaive of this new type of weaponry. The communications/reports of
foreign pressg sbhout the new achievements of rocketry indicate, that
now the primery attention is paid to increase in the distance,
height/altitude, flight cpeed and effectiveness of the
u§c/applicatian of the guided missiles, and also to creation of the

multipurpose quided missiles.

P T Y
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s j An increase in the range in essence is characteristic for the i

3

{ guided *ground-to-air’missiles, "air - the earth/ground® and "air - 1
{? air". The range of these rockets/missiles is limited at present by i
[ : the small limits of the work of the remote-control devices and §

homing, whereas power constructions (engines) can ensure considerably

leng range.
[ ) ' Page 80. i

Therefora an increase in the range of remote control and homing will

make it possible to increase the range of rockets/missiles

themselves. N

Anhas

Work on an increase in the operational altitude is conducted for

the "ground~to-airfnissiles (“ship - air"™), vhich will considerably
enlarge the region of their use/application. Especially this is
important for the antimissile missiles which must intercept and
destroy intercontinental ballistic missiles at the heights/altitudes

into seveizl hundred kilometers.

Abroad is conducted also the work on the creation of the

o e e e sl s B A et a

small/minizture AX guided missiles with which are armed the sbhips and

he
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mobile abeve-ground launchers for dealing with the lov-flying air

attack weapons.

Work on an iacrease in the velocity of flight is conducted for
&ll clasces of the guided missiles, with exception of the long range
ballistic missiles, which have velocities to 8 km/s, since the
rockets/missiles, which have the velocities more than 8 km/s,

actuully are converted intc the artificial Earth satellites.

It is very important to increase the flicht speed of
[ . .o . . . s . -
surface-to-air'missiles and “"air-to-air®, since they are considered

as the basic mesns of struggle with the air enemy.

The effcctiveness of the use/appcication of the guided misziles
ris2s by an increase in the range, accuracy of guidance, freedon from’
interf{aronce and relinbility'of the activity of the control systoems,
&nd algo by on increase in the degree of effect on the target due to
the creation of the more powerful/thicker explosive charges of

vartrcads,

Thus, in the opinion of the American specialists, atomic charges
with the TUY equivalent 800-5000 t it is expedient to apply in the AA
guided missiles and the "air-to-air'missiles, which can allegedly

ctrike the whole formation of the bombers, which qo even in the

RS
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dispersed formation/order, . _ .

- Recently ebroad is conducted wide work on the creation of the

o nultipurpose (aulti-purpnse) rockets/missiles which it is thought to

- : utilize from different carriers for the destruction of diverse

‘5 o targets. Great possibilities in this respect have the guided
Yair-tn-air’missiles, “surface-to-air®, "air-surfacz® and partially

*surface-to-surface”.

Page 81.

So, the guidaed missile "7Ta2los", which has atomic charge, can be
used both from the chips and from the above-ground launchers for the
damage/defeat of aerial targets and application of strikes/shocks on

the ground and large/coarse surface targets,

The French guided missile "Nord-5210" can be utilized as
‘surface-to—surface’ndssile and "air-surface® (from the eircraft and

the helicoptersz).

Ballistic missile "Polaris® attcacts attention of the
specialists not only navy of USA, but also Air Force vhich are

intended to utilize it from the land bases.
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As the large special feature/peculiarity of further works on the
improvenent of the guidaé missiles is considered the use/application'
for them of piastics and solid propellants, Plastics will make it
possible to considerably improve tactical-technical characteristics
of the guided missiles: to lower weight, to increase heat resistance,
to vorsen/inmpair the radar observability of the enepy, etc., angd
sclid propellant will simplify storsge and nissile prepsration for

the starting/launching.

The eggressiva circles of NATO alliance'countries lay lsrge
hopes for the guided rocket weapon. They opénly decluare, that the
guided micsiles with the nuclear charges sre intended first of all
for the decomposition of military objectives and administrative
renters of the gocialist countries. Therefore Soviet soldiers must
aftentively follow all achievenents of military~technological thought
and, in particuldr, study new rockect wespon, methods of its

application in the combat operations on dry land, in air and at sea.
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Pesignatinns: point - dats are absent; TU - remote controls;

&N - homing; AU - preset control.

xey: (1), Class. (2). Type. (3). Guided micsiles. (4).
Identity/accessory equipment f{country). (5). Cavrier. (6}. Engire:
march / starting. (7). Fuel/propellant of sustainer engine., (3).
Thrust of march / booster erngine, kg. (9). Launching weight, kg.
(10). Lcngﬁh, m. (1), Diameter, n., (12). Epan of wiﬁgs (t=in
asaevblyv), m. (13). Charge, kg. (24). Distsnze, Y. (15). Velonily,
kilomatars per hour / meters per second., (16). Heiclit/altitude, k.
{17). Control osystem. (18). Short-range. (19). No key. (20). Lust.
(21). USA. (22), Mobile gurface/ground instellation. (23). No, (24).
calid. (2%), weréd-, {(2¢). Francez, (27). The sace. (28). ordinary.
29Y, Lacrorse, (F0). Ordinary or nuclear, (31). Toreador, (32).
Surface ship. (33). surface-to-surface. (34). winged missiles and
cruicn missilﬁz. (35). Medium range. (36). Matader., (37). Licuid.,
(32). nuclear, (29). Regulus. (4¢). surface ship, submerine., (61).
Snark. (42). Surface/ground inztallation. (43). Navaho. (44).
Corparal. (45). Sergeant., (46). ballistic missiles. (&7), Redstone,
(46). Long-range, (49). Jupiter. (S0). Thor.‘(SI). Polaris. (52).
Submarine, surface ship. (53). Atlas. (54). Titen. (55). Nike-Alax.
(56). Surface/ground batteries. (57). surface-to-air. (58). cruise

micsiles. (59), Nike:.KHercules. (60). Terrier. (61). Surface ship,
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- surface/ground installatjon. (62), Talos. (63). Bawk. (64). Sea Cat.
k (64). Englard, {355). Surface ship, surfece/ground batteries, (67).,
| Nike-Zeus. (68). Surfaci/ground batteries. (63). Wizard. (70). 1
Bowzre. (71). air-suerface. (72). Bullpup. (73). Aircraft. (74).
| ruscal. {78), betral, (76). Bulldoa. (77). air-to-air, (73).
[g firekbird., {(79). Srarrow, (80). Palcon, (8l). Genie.
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